iXJCUHEWT RESUME 



ED 245 061 



CE 038 103 



AUTHOR 
TITLE 



Lewis, Morgan V; ; And ©tbers 



PUB DATE 
CONTRACT 
NOTE 



PUB TYPE 



SPONS AGENCY 



INSTITUTION 



Anticipating Future influences on Vocational 
Education. 

Ohio State Univ., Columbus. National Center for 

Research in Vocational Education. 

Office of Vocational and Adult Education (ED), 

Washington, DC. 

8* 

300-83-0016 
lOlp. 

Reports - Research/Technical (143) 



EDRS_PRICE_ 
DESCRIPTORS 



MF01/PC05 Plus Postage. 



Basic Skills; Computer Oriented. Programs; 
^Educational Change; Educational Improvement; 
^Educational Needs; ^Educational Trends; ^Futures (of 
Society) ; Job Training; Postsecondary Education; 
Secondary Education; "Vocational Education 



ABSTRACT 



In a study conducted to identify the major forces 
that appear likely to influence vocational education in the next 
three to five years, a general model or conceptual framework was 
developed and modified by suggestions from a panel of experts. The 
following were identified as major influences: (1) a gradual decrease 
in the number of secondary students, with proportionately more 
minority and disadvantaged students it all levels and many more adult 
students with widely varying characteristics at the postsecondary 
level; (2) rapid technological change making it impossible to keep 
cur r i cuia and equipment up to date ; ( 3 ) decreased time for vocational 
education at the secondary level because of stiffer academic 
requirements; and (4) continuing emphasis from the Federal level on 
facilitating access to education. The interaction of these and other 
broad influences indicates that secondary vocational education will 
have to include more communication and other basic skills; its 
teachers will have to change to meet the needs of a computer-oriented 
society; and postsecondary vocational education will be called upon 
to provide more occupational skills, especially to the disadvantaged, 
dislocated workers, displaced homemakers, and other adults. Other 
changes foreseen include greater links between vocational education 
and employers and an emphasis on providing new skills within existing 
programs rather than creating entirely new programs, (KC) 
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FOREWORD 



The rapid chanoes that bur economy is undergoing have many 
implications for the role that vocational education will play in 
coning years. The present project was conducted to identify the 
major fot ~es arid factors that appear likely to influence voca- 
tional education in the next three to five years. Once these 
influences were identified, information concerning them was 
assembled, analyzed, and implications drawn for use in program 
planning and policy development. The report is intended to alert 
planners ,ind policymakers for vocations? education of ma 3oj 
f fences that they should cons ider when developing plans and pro- 
grams for the next three to five years 

The project was conducted with support from the Office of 
Vocational and Adult Education, U.S. Department of Education. It 
benefited significantly from advice received from fifteen panel- 
ists who are listed in appendix A. One of the panelists. Dr. 
Henry David, in his role as senior consultant to the executive 
director of the National Center, was especially helpful at many 
points in the project . 

This project was conducted in the Evaluation and Policy 
Division which is directed by N. h. McCaslin. The project staff 
included the authors of this report and Mbllie Orth who contri- 
buted significantly during the first half of the project. Sherri 
Trayser served as project secretary and was responsible for the 
word processing bf this report. 

Critiques of a preliminary draft of this document wee pro- 
vided internally by Steven Gyuro and Joel Magisos . External 
review, were conducted by Joseph F. Coates of Joseph F. Coates, 
Inc, and Robert C. Harris, Indiana University. ^Ruth Morley and 
Constance Faddis edited the final draft. Only the authors, of 
course, Kre responsible for the final positions presented in this 
report . 

on *>*haif of the National Center 1 am happy to acknowledge 
fV u e*.pre*a our appreciation to all those who contributed to this 
report . 

Robert E. Tayiof 

Executive Director 

The National Center for Research 

in Vocational Education 



EXECUTIVE SUMMARY 



There is little question that the renairiihg years of the 
twentieth century will be a time of rapid change. Responding jto 
the combined influences of technological change and foreign com- 
petition* the economy is shifting fron one based primarily on the 
production and distribution of goods to one based primarily on 
the exchange of information and services. This shift has impli- 
cations for all of education as is reflected in the various 
reports by national commissions and task forces that appeared in 
19H3 examining the condition of secondary education, ft recurrent 
theme in these reports is the uncertainty of the future and the 
need for a solid educational foundation that will enable today's 
students — tomorrow's worker s~-tb adapt to the changes they 
inevitably wilt face. 

In such a period of transition, it is difficult to know how 
best to prepare young people and retra in adults for rewarding 
employment in a future whose structure can only be diniy per- 
ceived. As difficult as the task is* planners arid |x>licymakers 
must make decisions based on the best available information and 
this report is designed to help then. 

The project described in this report assembled relevant in- 
formation concerning major influences on vocational education 
triat should be considered in the development of plans and pol- 
icies. T6 guide the ass«nbly of this information, a general 
trade! or conceptual framework of the major influences was devel- 
oped. After several imternal reviews and revisions^ a draft . of 
the node I wris sei.t to fifteen external panelists with expertise 

in i variety of diicipl iries* The suggest ions frm these 

panelists were used to revise the r.iodel and then inforrv,tion was 
tssoublod oh most of the element? in the model. That information 
in presented in this report, together with an integrative summary 
of t.H6 epyirormonts most likely to be encountered by vocational 
e luc.it ion in thd next three to five years* 

From the information assembled, the following were identi- 
fies*? ar* major influences on vocational programs: 

• Students : a gradual decrease in the number of secon* 
dTTry student*** proportionally «*>re minority aryl dis- 
advantaged Students at ai 1 levels; many more adult 
students with widely varying characteristics at the 
postsecotlda ry 1 cv?>l 



• Te ch hb 1 ogical cha nge ? rapid rates of technological 
change making it virtually impossible to keep 
institutional eguif^nont and curricula up to date 




• Competin g reqqi xeroehts ; decreasbd_ time for vbca- 
tibrial instruction at the secondary level because of 
increased requirements in English, mathematics ahd 
science 

• Federa ^emphasis : a continuing emphasis in federal 
vocational legislation oh facilitating access to 
educational opportunities 

The interaction of these and other broad influences have 
different implications for vocational education at the secondary 
ar^l postsecondary levels. These differences and implications for 
all levels are summarized in the following sections. 

Implications £br Planning and Policy 



Secondary Programs 

The several reports on secondary education have caused many 
states to consider increasing the credits required in English, 
science, and mathmatics for high school graduation. Such in- 
creases, uncertainty about the ef fects of technology on t>.he 
skills needed in the labor force, and the fact that only about 2S 
percent of high school students take intensive occupational pre- 
paration are pushing secondary vocational education toward an 
increased emphasis on broad educational objectives. There is 
evidence that occupational iy relevant instruction can make 
learning i*>re meaningful, especially for those students who are 
bored and frustrated in the typical academic classroom. To 
realize this outcome, specific instruction in conmunicat ion and 
ccrcputation skills Will have to be integrated into regular 
vocational offerings . 

The increasing availability of personal computers and other 
electronic media are among the influences *hat are creating the 
need for a hew model M the teacher — a Kio3ei that stresses man- 
aging learning rather than providing information. If this model 
is to be irnplementecl and secondary programs are to emphasize 
braad educational objectives* current teachers will be the prime 
agents in bringing about these chants. Any plans for change 
must convince teachers of the need for change and involve them in 
its implementation . 

P ost secand a ry -i^og fcams 

The same forces that are pr«s*ing secondary programs toward 
an ^phasis on broad educational objectives are increasing the 
need for training in occupational skills at the postsecondary 

level* This training Will be heeded by young people seeking 
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entry-level employment as well as by adult workers to keep pace 
with technological changes or to obtain hew types of employment 
when their current jobs are eliminate*!. 

Postsecomlary institutions are in a favorable position to 
provide such training because of their geographic accessibiity 
and psychological acceptability to adults. These features also 
favor an expanded role for postsecondary institutions in training 
the economically disadvantaged, displaced homemakers , and other 
groups V7ith special needs. 

t , ink age with Employers 

While vocational education may play a broader educational 
role nt the secondary level, its unique role will continue to be 
preparation for employment. The conditions expected during the 

rehairiiler of the 1980s indicate that this will be a favorable 

period for developing stronger linkages with employers. Surveys 
of employers indicate a greater willingness to cooperate with 
vocational education than has presently been realized,. Voca- 
tional educators will have to be cautious, however, that they do 
not let involvement with employers divert them freri their primary 
goal of development of the individual. 



Cr itical Skills 

There is a cbntinuing national debate about whether or hot 
shortages exist in critical skills areas within the labor force. 
The areas of most concern aire defense-related industries. De- 
fense expenditures influence certain states and localities far 
more than others. The U.S. Department of Education should be 
able to notify states when major defense contracts are awarded. 
These states should be able to use their own information sources 
and work with local education agencies to determine if skil 1 
shortages are anticipated and if corrective programs are needed. 



Respond ing to Technological Change 

Despite the rapid p ace °f technological change , the evidence 
this study assembled did not suggest major changes in the types 
of training needed for the work force in the next three to five 

yearn. It takes time for a technological change to spread 

through a work force of over 100 million workers , and in most 
cases the technology is incor pora ted in to existing occupations . 
Vor example, since many secretaries will be using Word-processing 
oquipment , an understanding of the logic of word processing 
should be an objective of all instruction in keyboard skills. 
In most cases,, this change does not mean that separate courses in 



word processing are needed; In a similar manner, workers in most 
of the trades will heed a basic knowledge of electronics as it is 
applied to their occupational specialty. In the technologies 
examined for this report^ very few completely new programs will 
he needed in the next three to five years. 



Conc l uding Remarks 

\ Many demands will be made upon vocational education in the 
n£xt few years. These demands will include continued delivery of 
traditional services, as well as expanded roles in t&mphing basic 
communication and computational J skills, training the disadvan- 
taged and retraining and upgrading adult workers^ ftt the same 

time/ vocational education will have to justify once again its 
claim as a legitimate exponent of secondary education. The 
challenges are many, but they can be met. The broad support that 
vocational education receives from those who use its services and 
fund its activities indicates it has met a wide variety of needs 
in the past, and it can continue to do so in the future. 
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CHAPTER 1 



THE NATIONAL CLIMATE 



Introduction 

When historians reflect upon the 1980s* they are likely to 
characterize it as a decade of fundamental change. The basic 
structure of the economy is moving from one based primarily on 
the production of goods to one based primarily on the exchange of 
information and services. As the structure of the economy 
changes and the wealth of the nation is redistributed, social 
transformation results. The magnitude of the changes expected 
during this decade has been compared to that experienced during 
the Industrial Revolution. In such an environment^ basic insti- 
tutional relationships are affected, and vocational education 
cannot expect to be immune . Vocational educators must anticipate 
these changes with as much foresight as possible to enable their 
programs to be responsive to this changing environment. 

This report is intended for use by individuals responsible 
for long-range planning and policy development in vocational 
education at the national and state level. The purpose of this 
report is to provide an early warning of changes that can be 
.nticipated in the next three to five years in the environment m 
which vocational education operates. To understand the likely 
impact of these changes, it was necessary to identify and study 
trends in the economy, technology, and society that appear to 
influence vocational programs. This report presents an initial 
model of major influences upon vocational education^ The model 
was developed by the project staff on the basis of previous 
research on the future conducted at the National Center. It was 
reviewed by a panel of fifteen experts Uisted in appendix A} 
from a variety of backgrounds and revised on the basis of their 
critiques. The model is based on expert judgment because there 
is no body of existing theory that could be used in its develop- 
nent. In its present state, the model serves as a guide to the 
assembly and subjective integration of information relevant to 
the environment that influences vocational education. This 
chapter presents an overview of the model and a discussion of the 
economic-goverwnehtal climate that constitutes a major influence 
on public vocational education • 



el 



National goals, the economic environments the role emerging 
technologies play in determining skill and training requirements, 
and the impact of the composition of the labor force and long- 
term demographic trends compose the major components of the en- 
vironment for vocational education. This report synthesizes the 
information currently available about these components and 
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identifies the implications of this information for education arid 
training needs in the next three to five years; particularly as 
they relate to vocational education. 

The components of the model and the relationships between 
them are displayed in figure 1-1. The model cannot attempt to 
delineate every interaction between ccmipbrierits of the system 
without becoming hopelessly complicated. There fore* the model 
attempts the more modest objective of depicting the most power- 
ful arid pervasive of the relationships; 

Long-term social and economic values are the foundation for 
virtually all activity in society. These values are often so 
fundamental that a discussion of their existence arid the support 
for them seems unnecessary. Tfiese values serve as the unstated _ 
assumptions and the basic guidelines for society. An example of 
such values would be citizens* support of the principles of de- 
mocracy or support for the maintenance of a free enterprise . 
system. The basic values of freedom, equal opportun ity^ and pro- 
gress, primarily defined iri ttfitterial terms, constitute this 
foundation. ;s 

The model can be divided into three major sections -that have 
some interactions across sections, with the majority of interac- 
t inns within each section; The first major section relates ^ to 
the economic climate arid the role of government. The political 
and economic climate sets the stage for all domestic endeavors. 
This section includes the interactions between, the nation' s 
government and the economy arid their relatibrichip to the public's 
perception of the value of education* Each of these three com- 
ponents is discussed later in this chapter. 

The role of technological innovation and the diffusion of 
that innovation comprise the second major section of the model. 
Before society feels the impact of any technology, a technologi- 
cal innovation must be commercially feasible as well as conmerci- 
ally diffused (Rosenberg 1976). Historical ly* the diffusion and 
application of innovations have first improved upon currently 
applied processes in society; Later in their application stage, 
the innovations are applied in ways that have never before been 
considered. In anticipating the impact of technologies, it is 
easier to identify those impacts that are improvements to old 
techniques and processes* but much more difficult to anticipate 
applications that have never be fere been consider^. Only tech- 
nologies that are currently in the ccxmnerical feasibility or 
diffusion stage are discussed in chapter 2# for this report is 
primarily concerned with the impacts upon vocational education 
within the next three to five years; Oie of the major inter- 
actions across sections is between the diffusion of technology 
arid economic activity. Mensch [1979} has even proposed that 
spread of basic new technologies through the economy arid even- 
tual bver-i rives tmerit in them are the primary causes of long-term 
business cycles. 
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Demographic trends arid the cbmppsi ttbri_ of the labor force 
comprise the last major section of tteje ribdel . The aging of the 
post- World War It baby boon ami the changes in the composition of 
the labor supply are issues vrtiich have direct impact upon voca- 
tional sdacation, since these forces affect the supply of the 
potential clients for education and training . Vocat ional educa- 
tion* s shaire of this training delivery is a continuing concern 
for vocational education planners. These issues are discussed in 
chapter 3. 

Occupational plans, labor Force participation rates, and .en- 
rollments in education and training programs are obviously influ- 
enced by several of the elements in the other sections of the 
model. The most significant of these relationships are shown. 
They include the educational experiences of students, levels of 
economic activity, projections of labor force needs, displacement 
of adult workers by technological change, and international corn- 
petit ion. 

Chapter 4 presents data on the trends in enrol imerits arid 
funding for vocational education- The discussion considers 
whether, in times of shrinking federal dollars and shrinking 
secondary enrol linen ts, vocational education wil I _eontinue to 
attract students and rece ive adequate funding. Chapter 5 dis- 
cusses the implications of these factors upon vocational educa- 
tion and identifies those factors \^ich rnust be considered when 
anticipating changes in the next three to five years. 

The Economic and Political Climate 

The economic and political climate sets the stage for the 
delivery of vocational education. The economic activity in the 
nation and the resulting configuration of industries determine 
the amount and the content of skil Is demanded in the labor mar- 
ket. This section discusses national goals regarding defense, 
the economy, and equity; the ^briomic outlook as of late fall of 
1983; and the current attention that public secondary education 
is receiving. 



National Go als 

Every nation has a set of principles and values fcftiich serve 
as a yardstick against which the ^rfbnnarice of TOciety is 
measured. These principles and values are the basis of national 
goals. In the United States^ national goals are communicated 
through the political process with the identification of these 
goals supplied by statements of the President, through the legis- 
lative agenda of ODrigress, and via various executive contraissions 

(Biderman 1966). the most prominent statenej&t of these goals is 

the President*^ annual State of the Uhibri address. The discus- 
sion of national goals will address defense, the economy* arid 




equity, these issues appear to have the most direct implications 
tor vocational education. 



De fense goals * The Reagan administration has clearly placed 
a hiqh~~pr iority on maintaining and strengthening our current 
levels ot defense preparedness. In the President's Budget Mess- 
age to Congress in 19fl2 he states, "I have proposed strengthening 
the Nation's defense, to restore bur margin of safety and counter 
the Soviet military buildup" (Executive Office of the President 
1982, p. 4). Thus policy, however, did not originate with tfie 
Reagan administration. In 1978^ President Carter initiated the 
biggest peacetime increase in defense spending that Congress had 
passed up to that time. Subsequent increases under the Reagan 
ad^inxs trat ion have been even large*** 

In 1978 and 1979, defense expenditures represented 5.0 per- 
cent of the gross national product __( CNP) . Since that tiroe^ this 
percentage has increased , with 1982 estimates at 6.1 percent* 
representing the largest percentage of the CNP devoted to defense 
since 197 2 vfrieri the Vietnam War was winding down {U.S. Office of 
Management and Budget 1983). In the FY 1983 budget, 29 cents out 
ot every dollar spent by the federal government was spent on 
national defense . 

The national defense goals of the United States interact 
with vocational education in both direct ami indirect ways. 
Critical to the defense goals of the nation is the strengthening 
ot the technical skills of the individuals in the military, as 
well as strengthening the skills of the individuals «nployc(l or 
potentially to be employed by defense suppliers. -The skills 
problem that Congress believes is being experienced by the Ra- 
tion's defense industrial base represents one skills problem of 
national significance for which vocational education is appro- 
pmte M (Starr 1984* p. 2). The U.S. Departments of Defense and 
Education are encouraging cooperation between defense firms and 
vocational education^ Additionally^ there is federal interest in 
hiving public vocational education assist in prbvidihg training 
tor the active military, the reserves, arer other components of 
the detcuse establishment. Increasing national defense expendi- 
tures will require iti)re skilled workers in defense-related indus- 
tries. Although there is no convincing evidence on how adequate 
the supply of skilled v*>rkers will be* there is widespread con- 
cern at the national level that upgrading and retraining of 
skilled workers may be a serious national prbbl«n {ibid.;* 

The defense hudget\ also has an impact on vocational edix:a- 

tton directly by competing for limited federal dollars^ Both 

defense and education are considered -control lab ie** expenditures 
of the federal goverrtricnt (Jennings 1981 ) v They fall into this 
category because the threat of legal action to secure funding 
does not exist as it does with entitlement programs like social 
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•iecurity. With the strong emphasis oh defense and. the uncer- 
tainty about the federal role in education, When these forces 
compete for the sane "controllable" federal dollar* education may 
well find itself at a disadvantage. 

Economic goals . After World War II. the United States 
becamTTfie"lLnternational leader in the production of goods and 
services. While Europe and Japan were rebuilding and retooling, 
the United States established itself as the dominant economic 
force in international trade. As other countries regained their 
production capacity, the united States maintained its _ economic 
superiority until the early 1970s (Schwartz and Choate 1980). 
Several interred' \\ factors contributed to the relative weaken- 
ing Of the Unite . states' economic position at that tine. 

First, while Europe and Japan were rebuilding and retooling 
with new industrial equipment, the United States continued to us<« 
equipment dating from before the war. In the postwar era. capi- 
tal investment for manufacturing equipment was not maintained at 
sufficient levels to keep pace with the new industrial processes 
used by overseas competitors. Thus, while productivity continued 
to increase in the United States during that period, increases in 
productivity were greater in other countries (National Research 
eouhciJ 1983). 

Second, after 1*73. the rising cost of oil contributed to 
domestic inflation and the devaluation of the dollar in «orld 
markets (Harm 1979). Although the volume of goods and services 
generally increased, the total value of these items decreased on 
world markets. Thus, the same quantity of exports had to be 
exchanged for a smaller -volume of imports, making, an negative 
impact on America's balance of payments. 

From the mid-1970s until today, the United States has been 
struggling to maintain its position in competitive world markets. 
Growth and prosperity, having long been critical national eco- 
nomic goals, serve as the foundation of government policies. 
Attempts to "correct" the short-term economic problems of in- 
creased international competition have, in some cases, led the 
government co respond by attempting to decrease the c^Jitive 
edae enjoyed by products produced in other countries^ Addition- 
ally, the economy is undergoing a major change in the categories 
Of products which comprise the gross national product, resulting 
in Americans producing more services than goods. 

United States trade policy, rather than encouraging com- 
petition and the changing configuration in the manufacturing^^ 
industries, has responded by establishing protectionist ^port 
policies and subsidies to dying industries (Reich 1983). These 
policies will serve only to slow the eventual demise of non- 
competitive industries, not change the eventual outcome. 



Equ ity . The legacy of the New Frontier programs and the 
Groat Society programs of the 1960s led the way for the 1970s to 
be an er^t when equity was a major national goal as articulated in 
national legislation. The economically disadvantaged , the handi- 
capped, minorities, and women \^re ail included in legislation to 
correct inequities, in the economy, government, and education 
(Taggart 1981). While the legislation jf the 1970s made inroads 
into these inequities* the economic situation of the early 1980s 
has served to divert attention to matters concerning the economic 
health of the nation. The Job Training Partnership Act of 1982, 
for example, while retaining the basic purpose of serving econom- 
ical ly disadavantaged populations, gives a strong role to repre- 
sentatives of the private sector in setting policy and designing 
services - 

National legislation for vocational education and the fund- 
ing patterns authorized by this legislation have been the diiving 
force for implementing act ivities to strengthen equity in voca- 
tional education in the United States. The 1976 amendments to 
the Vocational Education Act of 1963 specified set-aside funding 
for the handicapped and the disadvantaged. Each state was re- 
quired to hire a a full-time person arid perform certain activi- 
ties to address issues of bverccSnihg sex discrimination, bias, 
and stereotyping i 

*s this is written in the fail of 1983, Congress is con- 
sidering two bills to reauthorize the vocational education legi- 
slation. Senate bill 1039 was introduced by Senator Hatch and 
reflects the administration* s position with regard tpeconamic 
development, program support, and adult basic education. It 
proposes to allocate ftmds for sex equity activities, but does 
not require the continued utilization of sex equity coordinators. 
The bill developed by the American Vocational Association ahd^ 
introduced by Representative Perkins for Representative Gosling 
and twenty-one others (H.R._ 4164) has many of *he j*aine purposes 
as the Senate bill but differs considerably in ways to achieve 

them. it dbes^ for example, require the continuation of sex 

equity coordinators. Other bills t&St focus primarily on program 
improvement and underserved populations are under development in 
the Senate. Whatever emerges front Congress seems likely to 
increase the emphasis to be ^iveh to economic goals and to the 
involvement of business, industry, and labor representatives in 
vocational programs. 



The Economic Outlook 

Business cycle forecasts are made by analyzing data frora 
indicators of ecomoni<c activity. These indicators vary in their 
ability to predict t\xe course of business. The advantage of 
using ah index of indicators is that any single indicator has 
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biases and is sensitive to fluctuations or unusual activities xn 
business. vtoiie an index is less sensitive to these pressures. 
The Inriex of Leading indicators, consisting of a composite of 
twelve indicators, is produced monthly by the U.S. Department of 
Commerce. Some of the indicators in the series are used to pre- 
dict troughs, «hil« other indicators are used to predict peaks in 
the business cycle^ The leading indicator approach generally 
predicts the peaking of the economy better than it predscts the 
gr.d of a recession. Peaks are often predicted seven months or 
more in advance, while the ends of recessions tend to be identi- 
fiable three months In advance. 

The Business Week Leading Index, a new index, was introduced 
in November of 1983. Ceof fry H. Moore, the same individual who, 
in W'iO, developed the Department of Commerce index, developed 
this index, Available weekly* the index's timeliness is it* 
major advantage over the government's index . The Business Week 
Leading Index includes some data six weeks earlier than it can be 
insorporated into the Department of Commerced Index of Leading 
indicators. Thus, by using this series, weekly changes in eco- 
nomic activity can be identified rather than monthly changes. 

fts ot November 1983. the data from these indexes are predio- 
tinq the slowing of the expansion currently being experienced in 
the economy. The gross national product (GNP| is expected to 
grow at an inflation-adjusted average of 6,0 percent .for 1993. 
This is the highest average yearly increase since 1976. Infla- 
tion is expected to remain at moderate levels while the foreign 
trade deficit remains the major drag on economic growth _< ft New 
Economic index" 1983). The current expansion is not^xp£e|ea ^° 
end before May 1984 r Another Huge Deficit" 1983 H The profits 
of automobile, aerospace, home building, telephone, hospital^ 
•nanaqement. and pollution control firms are faring best in the 
economic recovery. The steel, entertainment, paper, construction 
machinery, cosmetics, and hotel/ motel industries are not 
responding to the increased economic activity of the recovery. 

Long-range forecasting of the economy is a risky business at 
best. Even the experts rarely attempt to make long-term predic- 
tions. There are. however, a number of fundamental activities 
that serve as the backbone for economic activity in the United 
States . 

World trade and the international economic situation have ah 
important impact on the long-terra activity of the economy. In- 
creased foreign exchange rates for the dollar have a favorable 
impact oh the export balance sheet, while at _tti« a*»e time «**£«9 
previously competitive goods from ftmer lean producers overpriced 
in repetitive international markets, ^rtuw (-The Recovery Is 
Reshaping the Economy" 1983) predicts tnat sn the next six 
twelve months, the dollar will decline in value, easmq some ot 
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the pressures oh U.S. exporters. Hie world economy is expected 
to recover frcra its current recessionary cycle. 

Punishingly high interest rates have exerted a significant 
force on th<S management of corporations. Corporations have a 
stronger commitment to cost control than ever before. industry's 
first noves have been to stash labor costs. The heed fot labor- 
saving techniques has accelerated the rush by manufacturers &nd 
service companies to automate assembly and clerical tasks ( u te 
Inflation-Resistant economy * 1983 )• 

Factors that emanate iron the monetary and fiscal psli^ies 
of tho federal q6verhmeht---ihterest rates, money supply f and 
taxes- -also bav# long-term effects oh economic activity* Econo- 
mists * re pre^iicting that, unless the unprecedented increases in 
the federal budget deficit can be ; control led* tlw economy will 
worsen considerably in 1985 t 44 Another Huge Deficit** 1983}- 

As a result of the last prolonged recession* the basic 
configuration of the economy has changes. Today's ^c^ncriy is 
grounded more than ever before on personal cbhsumptibn and less 
on business investments, Durirtg the recession^ tnahy service 
industries never receded, while manufacturing industries were 

devastated. Since the recovery began, housing and automobiles 

have recover**! with vigor* while steel and other basic industries 
remain Severely depressed. 

The fteagan admintstration^s ta* policies have attempted to 
produce just the opposite effects in each of thi&^e sectors. Per- 
sonal savings were supposed to increase due to the decrease in 
personal taxes, while ta* incentives were supposed to stimulate 
iMv^i^ess investment. Instead* the savings .rate has fallen and 
bti&inesR has hot added to its capacity. 



Education Climate 

One of the major influences on education in the next few 
years will be ths reactions «5 th* yartC5u4_tejbrta on the condi- 
tion of secondary education in thm United States. The usost prom- 
inent oi these is & Kation at Risk? ^The : Imperative for Educa- 
tional R e form - t the report of the Rational Commission on 
Excellence in Education (1983 J Others that have £^c#ived con^ 
siderable national attention include: 

Reports by task forces or commissions 

T itl e Source 

Action for Excellence Education Commission of the States, Task 
June 1983 * ftoree oh Education and f^noitiic (Srowth, 

Governor JaSel B. Built* Chair. 
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Title 



Source 



E ducating Ame r i c a ri s 
for the 21st C entttry 
September 1<*#1 

A cad em i c P r ep a r a t i on 
for Colleges What 
Student g Need to Know 

atn d -JB C&fel e_Tt o_Do 
1983 



National Science Board , Commission on 
Education in Mathematics^ Science, arid 
technology 

The College Board 



Education for 
TomorroW* s^Jobs 
September 1983 



Na tional Academy of Sc iences^ Gorrimi ttee bh 
Vocational Education and Economic 
Devel bpment in Depressed Areas, 
Susan W. Sherman, Editor 



Reports by individual authors: 



Title Author/Publisher 

The Paideia Proposal: A Educatio nal Mortimer Adler 

Manifesto 1982 ~ Macmiilan 



High Schools ft^R epor t^- on Secondary Er nest Boye r 
Education in America 1983 Harper and Row 

A Place Called School: Prospects for John L. toodlad 
the Future 1983 McGraw-Hill 

Horace's Compr omise* The— Dilemma of Theodore R. Sister 

~Th¥~American High School Today (in Houghton Mifflin 

press) 



The public high school has periodically been the topic of 
various studies and reports* but never before have there been so 
many separate analyses appearing within s*h_a short period of 
time. This convergence of interest from different sources re- 
flects an emerging concern that the schools* particularly the 
secondary schools, are not producing students with adequate 
preparation for adu* t life. The reasons under lying thie concern 
are diverse and ho attempt will bit made here to identify and 
explain them. Nor will any attempt be made to critique the 
separate reports. Reviews and comparisons areavailatole from 
several sources including Phi Delta Kappa ( 1983 > » the National 
Education Association (1983), and the Ajtiericara Vocational Asso- 
ciation ( 1983)- 'The following discussion focuses on those 

aspects of the reports that are of direct relevance to vocational 
education. 
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Perhaps the major implication for vocational education is 
that, for the most part, it is given relatively little attention. 
Three bt the reports from task forces~~the Education Commission 
6i the States* the National Science Board , and the College 
Board--db not refer to vocational education at all and a fourth, 
the National Commission on Excellence, refers to it only in pas- 
sing. The three reports by individual authors do discuss voca- 
tional education* but give it little or no endorsement. ftdler 
specifically rejects vocational iristructibri-^hich he describes 
as training for specific jobs--as hot appropriate for education* 
Boyer reviews some of the evidence on the effects of vocational 
education and finds relatively weak support ■ Goodlad . concedes 
that students like vocational courses and that instructional 
methods are generally superior to those in academic classes, but 
questions the rigor of the instruction arid the specificity of the 
traini ng . 

The National ftcadesny of Sciences report is the only one that 
contains an unequivocal endorsement of vocational education at 
the secondary level. This report states that "it is tjhe respon- 
sibility of the public education system to prepare students for 
both employment and further education" (Sherman 1983, p. 82). It 
then goes even further: 

We would like to s-ee vocational education become an 
equal partner with col lege-prepara tory edixratibri in the 
education system as a whole* The most effective vbca^- 
tiohal programs are deserving of that respect now, and 
we would like to see all prog rams raised to that level 
bt quality and esteem {Ibid.# p. 83J. 

Achieving the National ftcadehy of Sciences' goal, however, 
will be made difficult by the call for more prescribed courses in 
fhglish, science, and mathematics contained in the other reports* 
Many vocational educators are concerned that these hew require- 
ments will limit b?_ even eliminate the time available for voca- 
tional programs. THe Additional requirements may result in more 
of the same type of content and instruct ion that bore and alien- 
ate many students. if this happens* the rate of withdrawal from 
high school is likely to increase. The irony of such a conse- 
quence is that more rigorous academic requirements could produce 
an outcome just the opposite of that intended — a less, rather 
than better, educated population. 



CHAPTER 2 



THE IMPACT OF TECHNOLOGY 



Technological change in the 1980s, despite its rapid pace, 
is evolutionary rather than revolutionary. Evolutionary change 
means that "best practice slowly becomes average practice, and 
processes and products now in the pilot or demonstration stage 
come into commercial use" (Ridker and Watson 1980, p. 35). Tech- 
nological changes have a gradual impact upon the economy. These 
changes are incremental. Qualitative changes occur only after a 
considerable gestation time. Discontinuities in the trends in 
the environment, which indicate qualitative change, are, by their 
very nature, nearly impossible to anticipate. This discussion 
will focus on incremental changes rather than on possible quali- 
tative changes. 

The 1980s are a time of rapid technological change. A mul- 
titude of products and processes have been developed by appl ying 
technological innovations to solving problems and improving pro- 
cesses. Technological innovations and applications can be 
grouped into four categories; biomed ic a 1/ genet ic s , information 
and related technologies, energy, and manufacturing processes. 

Biomedical/ genetics technologies include genetic engin- 
eering, bioengineering, pharmaceut icals , and recombinant DNA. 
Information and related technologies include semiconductors, the 
applications of microprocessors, computer software, and elec- 
tronic information and communications systems. Energy technol- 
ogies include the development and application of photovoltaics , 
coal gasification and liquefaction, bibmass^ and geothermal 
energy. Manufacturing processes include robotics and other auto- 
mated technologies, as well as the application of lasers to 
sensing and cutting processes. These examples are illustrative 
and are not intended to be exhaustive. A more complete list of , 
promising new technologies is presented in a report from Bat telle/ 
Memorial Institute ( 1982). / 

For technologies to have an impact on society, they must ] 
successfully complete the stages of the innovation process. / 
Understanding the stages of this process and the factors in- j_ 
f luencing this process allows for a more accurate assessment of 
the potential effects of technology on society. / 

T he innovation Process 

— — . ____ / 

The process that begins with an idea and ends with a new 
product or process that is accepted in the marketplace is the in- 
novation process. This process is dynamic and intricately .inter- 
related across its various stages and with the state of the 
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economy. While different writers give the four steps in this 
process different names, there is agreement about the content of 
these steps {National Research Council 1983); 

The first step* technical innovation; uses research to 

generate hew scientific knowledge or new ideas for application. 
In the second step, technical innovation is translated into a 
technically feasible product or process. This usable product is 
aimed at a defined market demand, using both research input and 
input from the market to assist in product development. This 
stage ends when a single prototype product is developed which 
appears to be suitable for product ion. 

in the next stage, the prototype is adapted until it becomes 
a commercially feasible product. For a product to be commerci- 
ally feasible, it must be capable of being produced in quantity 
with reliable quality, controllable costs^ and assurance that the 
product is serviceable. The production of this product may re- 
quire retooling the manufacturing plant and setting and enforcing 
criteria for suppliers. 

Once a new product has been produced in quantity, the pro- 
duct is diffused into the marketplace. The diffusion stage ad- 
dresses the requirements of the consumer using the product. The 
diffusion activities for a product includes marketing the pro- 
duct, training the customer , and providing any necessary support 
services, including maintenance. 

A number of internal and external factors influence the 
propensity of companies to engage in innovation (National Science 
Foundation 1982, U.S. Department of Commerce 1983b) . Factors 
external to companies include the technological base of human re- 
sources in the labor market, overall economic conditions includ- 
ing aggregate demand and investment rates, inflation rates and 
market stability, the composition of the industry including the 
concentration and size of companies in the industry, government 
policies which require companies to concentrate on short-term 
problem solving rather than long-term goals, and incentives for 
innovation including the perceived riskiness of certain ventures. 

Internal factors which effect upon the rate of innovation 
include corporate goals and specific objectives which guide 
decisions about engaging in innovative ventures, the type and 
amount of capitalization, the degree to which all levels of^the 
corporation focus on innovation, the quality of the internal 
management of the company, and the degree to which the company 
reward system is based oh achievement of long-term rather than 
short-term results. 

Participating in innovation is very risky. Empirical evi- 
dence derived from the chemical and drug industry shows that of 
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all the projects begiiri * 43 percent were technically feasible. Of 
the technically feasible projects 4 5 percent were hot commer- 
cial iy feasible. Of the cornmereiai iy feasible projects* 62 per- 
cent wero not economic successes, In this stlidy* for every inno- 
vation project that was began, only 12 percent v^re considered 
catimercial successes (U.S. Department of Commerce 19fl3b) . 

Because of _ the length and uncertainty of the total innova- 
tive process - 9 the nvbdel presented in chapter 1 tracks only the 
commercial feasibility and diffusion stages of innovation. The 
technologies that have had the widest diffusion are those that 
provide the greatest increases in efficiency in producing large 
numbers of goods and services., A discussion of three technology 
areas which represent varying degrees of diffusion follows; 



Technologies 

laser technology, currently being utilized in a variety of 
manufacturing processes for cutting, fusing, and sensory func- 
tions is commercially feasible ami* it is expected that the 
applications of this technology will continue to grow over the 
next several years. Medical appl icatioris* applications in space, 
and continued development of manufacturing applications will 
highlight the future of laser technology. tike r»ny technologi- 
cal innovations, lasers are integrated with other f unctions and 
do hot have a discrete impact on society. However, knowledge 
about the application of lasers in specific areas will be needed 
in the future. 

The second technological area shows great promise but has 
tew products in the commercial iy feasible and diffusion stages is 
biotechnologies. The major areas of biotechnology applications 
that are currently being developed are in pharmaceuticals, chem- 
icals, energy, agriculture, and food processing. The United 
States is the leader in recombinant DNA research arid cell struc- 
ture technologies, while Japan is the^leader in fentiehtatidh 
technologies. Only a few commercial products Sre being prodikred 
with this technology. Sufficient venture capital is currently 
available th this area, although as the commercialization of 
products increase, capital requirements are also expected to in- 
crease {U.S. Department of Commerce 1903b). The development of 
btbtechnblbgical process engineering leadership is the critical 
determinant tor long-range competitiveness in industries that 
utilize biotechnology . 



The technological innovation that has had the most impact 

Upon the economy and society has been the development of the 

microprocessor . This technology is a convergent technology (Rada 

loaoj. its applications are so widespread that every industry 

and individual in the tjhited States has felt its influence. The 

manuf actdr ing processes of assembly , welding^ and spray painting 

have been most heavily automated. Office automation, including 
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data storage and retrieval, word process ingj and electronic mail 
systems; is affecting the content Of jobs in the office. 

Applications of the microprocessor in automating the factory 
and the office and their influence on skills requirements, parti- 
cularly as theu- relate to training below the baccalaureate level, 
are discussed In more detail in the foil wing sections. For a 
related report that discusses the training implications of ro- 
botics and office automation see Robotics^ ^ md offic e Automation: 



1984) . 



ins for Vocational Education (Fra>er. Onger. and Lewis 



Factory Automation 

Robots* numerically controlled machine tools, and flexible 
manufacturing systems are but a few of the applications Of the 
microorocessdr in the factory. Flexible manufacturing systems 
are the integration of robots, numerically controlled machine 
tools, and other material handling devices into an aKtoraated 
manufacturing system which can be used fco produce a family of 
diverse parts in batches. All of these machines are linked 
together with a cental computer. Flexible manufacturing systems 
require a considerable capital investment, thus their acceptance 
has been slow. Robots have enjoyed greater acceptance as their 
application in manufacturing processes has? become easier to 
accomplish . 

In 1983 it is estimated that there are seven thousand robots 
in usr» in the united States. 50 percent of them in the automotive 
industry (Hunt and Hunt 1983). Projections for the robot popula- 
tion in 1990 vary from fifty thousand to one hundred thousand. 
While welding, spray painting, and foundry operations have been 
the most frequent applications of robots, they are currently 
being applied to lightweight (less than five pounds) assembly of 
electronics equipment (Ayres and Mil ler 1983). 

Robots are not an outgrowth of any new technology, but they 
do require a unique combination of existing technologies. Prin- 
ciples of hydraulics, pneumatics, and electronics combine in the 
production and maintenance of a robot. Thus, the skills required 
to manufacture, use, and maintain a robot are a ne^ configura- 
tion of skills rather than new skills themselves (Tanner 19R2) . 

The demand for newly-trained individuals with these skil Is 
is not anticipated to be significant in the near future (Fraser. 
linger, and Lewis 1984). The automotive industry, where halt of 
the robots currently in use are located, will retrain laid-off 
~nployees before they will experience a demand for robotics tech- 
nicians trained below the baccalaureate level. Cincinnati Mila- 
L-ron, a major manufacturer dt robots, trains current factory 
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employees who have a background in electronics in two wee^s to 

perform the use and maintenance functions in robot operations 

(tanner 1981}. Any significant demand for i obotics technicians 
is not anticipated to materialize in the ne*t three to five 
years . 

Office Autcxnatibn 

Qttice automation is a generic term for an array of office 
equipimeniit, much of *ich is based oh micrbprbcessDr technology. 
Specific machines and systems included in this designation are 
personal computers, word processors and electronic typewr iters , 
copiers and typesetters, private branch exchanges (PBXsj^ multi- 
function computer systens, and local area netwrks *ich link 
together a variety of the specific automation devices and 
functions . 

Much of the impetus for automating the office is the need to 
increase productivity. The economy continues to ribve toward ser- 
vice industries, such as banking , insurance^ and health care* and 
the information available in these industries continues to grow 
at phenomenal rates. The need for more efficient handling and 
dissemination of infomation j^bvides a strong incentive for 
information-intensive industries to automate office functions. 

The automation of the office involves the full range of 

activities performed by ail levels of management and support 

staff. Every worker in ah automated of f ice setting is affected 
by the changing environment of the office. The discussion that 
follows focuses on the impact of office automation on the 
clerical professions, particularly the impact of wo>rd processing 
on the demand for secretaries and other clerical employees. 

The automation of clerical functions will im^bve produc- 
tivity of office personnel. There is evidence that the demand 
for secretaries and other clerical employees will decrease 
slightly in the near future although these occupations will re- 
main among the forty occupations with the greatest number o^ new 
job openings (Siivestri, Lukasiewicz* and Einstein 1983 ). The 
change* that will be experienced will be changes in the skills 
needed in clerical occupations. keyboarding will remain impor- 
tant. For advancement in the office and mastery of advanced word 
processing skills, secretarial and clerical personnel will need 
to possess higher-order skills such as analysis, synthesis, and 
logical thinking,; 

As office automation diffuses through information intensive 
industries and the rest of the economy, the greatest demand will 
he for workers with higher-order skills* There will still be a 
demand for workers with wre traditional office skills— those who 
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do hot possess the higher-order analysis _sfci! Is-- but there will 
be a decrease in the number of openings for such workers. 

The technologies discussed in this chapter do not represent 
an exhaustive list rst the technological developments that will 
affect society. The technologies discussed do; represent the 
technologies that will have the most widespread impact on voca- 
tional education in the next three to five years. As other 
technologies develop commercially feasible products, the impact 
of these innovations will need to be assessed in terras of their 
implications for vocational education. 
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CHAPTER 3 



THE LABOR FORCE 



IXnttographic changes in the population and the labor force 
present important training inipiicat * oris &r vocational education. 
As changes in these areas occur # ah* s skill-level demands fluc- 
tuate as technology advances, vbcati al education must adapt . 
this chapter reviews major trends in dOTography and participation 
rates that affect the composition of the labor force. These 
trends influence the types of workers *o now, and in the future, 
rlre most likely to heed vocational ed taxation- -hew entrants, dis- 
placed workers* reentrants* or others. T*ie chapter presents prcn- 
jectidns of job openings and job growth during t.ie 198% arx1 the 
number of %*>rkers likely to be displaced by automation. 



Composition 

During the period from 1945 through 1963, an exceptional 
number of births was recorded in the Uhited States. This per- 
iod, commonly referred to as the "baby bbc*a% had an increase in 
fertility rates (annual births expressed in terms of^he implied 
completed fertility of one thousand women) rising from 2«^5 in 
1945 to 3.7_ih 1957. The rate began to decline in 1963 when it 
dropped to 3.4. and continued to a low of 1.8 in 1975. As a re- 
sult of the increase of births duririg this eighteeh-^ar period, 
a "population bulge- was created that has had and will continue 
to have a major impact on American life as it moves to maturity. 
Figure 3-1 illustrates the intensity of the "bulge* as this age 
group grew older from 1970 to 1985^ 



As the baby-bbam group matures, the number of entry-level 
workers in the sixteen to twehty-fbur age group has already de- 
clined and wilt continue to do mo. This treraS is Evident *tien 
examining the sixteen to nineteen and twenty to jfcwenty-f bur age 
groups comprising the population and the latoqr fibred. Figure 3-2 

shows a marked decline in the number of sixteen- to nineteen- 

year-bids in the population by 1985. The decrease in the twenty 
to twerity-fbur age group will hot be as evident until the late 
1980s or early 1990s. These same trend! are reflectei to a 
lesser degree in figure 3-3 which Ihbwi a moderate decline in the 
number of sixteen- to nineteen-year-bids entering the labor fbrce 
by J985, and a more pronounced decline in the twahty to 
twenty four age group by 1996. 



Those trends have major implications for the significant 
youth unemployment problem that the nation currently faces. As 
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* Indicate! the baby-boom group. 



Fx qui e 3-1. The changing age distribution in the United States, 
SOURCE: r<ewia and Russell 1980, p. 97. 
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• 16-19 YEARS * 20-24 YEARS 



Figure 3-2. Population distribution by selected 
ip groupings, by year. 

SOURCE: Append), tabic CI. 
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• 16-19 Years * 20-24 Years 

Figure 3-3. Labor force distribution by selected 
aga groupings, by yaar. 

SOURCE: Appendix UM« C.3. 
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is rioted later in the chapter ; declines in these age ranges were 
not the sane in all population groups; and births of racial mi- 
norities did not decline proportionally as much as births in the 
«hite population- Overall, there will be fewer young people in 
the sixteen to twenty- four age range for the rest of this ren- 
tury. There will, however* be proportionally more minority young 
people who in recent years have had the most difficulty obtaining 
e ployment. 

One point is certain: there will be fewer young people in 
the fourteen. to twenty- four age range from which most of the 
vocational education students have come in the past. 



Sex 

Declines are expected in the number of hew entrants into the 
labor force, but future growth in the total labor force is still 
expected . the united States labor force grew from 83 million in 
1970 to 10 7 rail lion in 1980 and is projected to increase to 122 
nl l lion by 1990. Increases in labor force participation by women 
are expected to compensate partially for the decline in new en- 
trants into the labor fiorce. Figure 3-4 shows a small future 
decrease in the labor force participation rate of men, declining 
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Pigura 3-4. Labor fbret participation ratas by tax, by yaar. 



SOURCE : ApptfldiR Mtoki C 6 
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iron 80 percent in 1970 to 77 percent by 1995. By comparison, 
fernale labor force participation rates are projected_to rise from 
4i percent of a»lult women in 1*570 to 61 percent by 1995. re- 
pressed in another way, the percentage of mates in the total 
labor force decline d from 62 percent in 197G to 58 percent in 
1980 and is projects to decline to 54 percent by 1990 (figure 
3-5 j. The increased participation of wdmen iri the labor force is 
dxie, in parr, to ecbhoriic pressures on the family, the increased 
hanber of single parent families* and the desires of many %rfdmeh 
tor th^ir own occupations and^tncone. Even if the official prb- 
sections are too high, it seems very likely that large numbers of 

wonen will be seeking trainirg to enter or re-enter the iabor 

force. Ohr of the continuing challenges for vocational programs 
will be to encourage yburvj women to prepare and obtain nontradi- 
tiohal employment where their opportunities for earnings and 
upward nobility will be greater than in many traditional "female- 
jobs • 




□%MALE 



^2% FEMALE 



Figure 3 5. tabor forct composition by stx. 
SOURCE: Appendix Ubk C.7. 



Minority C omposi tion 



in 1070* minorities (blacKs and others) comprised approxi- 
mately il percent of the total labor force (table 3.1). By 19R0 
minority labor force r epf osent.iition rose to 12.4 percent, 
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TABLE 3il 



LABOR FORCE REPR ES ENTAT ION OF MINORITIES 
( BLACK AND OTHER) 



YEAR 



PERCENT OF TOTAL 
LABOR FORCE 



1970 



1975 
1980 
1985 
1990 



11.1 
11.6 
12.4 
12.7 
13.4 



SOURCE: Appendix table C-8. 



Projections by the U.S. Bureau of Labor Statistics show minority 
participation increasing to represent 13.4 percent of the total 
labor force exposition by 1990. 

Participation rates among minority men dropped from 76.5 
percent in 1970 to 71.5 percent in 1980 and are projected to 
remain relatively static at 71 percent in the 1990s t figure 3-6) 
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Figure 3-6. Minority jsbor forct pmidpation by 
(black and other) 



SOURCE: AppMMKn CJ 
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Minority female par tic ipation rates, however; have progressively 
increased trdn 4 9.5 percent in 1970 to 53.6 percent in 1980, and 
the UiS. Bureau ot T-abor Statistics projects that by 1995; minor 
ity female participation Will be almost 64 percent. Despite 
higher fertility rates among black women in 1979* labor force 
participation rates for prime-age (twenty to fifty- four) black 
worsen were higher than those of white women. 



Ed u c a tlonal Preparation of Labor Force 

As shown in table 3.2, the percentage of white men and women 
in the labor force who are high school graduates with no further 
formal education remained rather static from 1970 to 1979. In- 
creases were noted in the percent of white men and women continu- 
um? their education below the baccalaureate level for the period 
tran 1970 to 1979. the percent of white men and women in the 
labor torce that received one to three years of postsecondary 
..duration increased about 4 percentage points fraa 1970 to 1979. 

Unlike whites 'hiring the 1970s, the percentage of black (and 
other) neh and women in the labor force that are high school 
iraduates increased JS.2 percentage points for men, and 4.1 per- 
centage points for women^ Similar increases are also apparent 
when examining the percentage of black (and other) men and women 
in the labor force that acquired one to three years of postsec- 
oniary education. Black (ami other) men showed an increase of 
5.H percentage points and women showed an even greater rise ot 
7.1 percentage points. Only six years of data were available on 
the educational attainment of the Hispanic labor force^ For the 
per iod trom 1974 to 1979, the trends were similar to those of the 
black (and other) men and women but not quite of the same magni- 
t ude . 

These trends suggest that national educational policy during 
tho 19/ws, which was primarily aimed at underserved populations* 
was at least partially successfully. It is highly unlikely that 
these policies will be abandoned during the remainder of the 
l^HOs. Whatever other roles shall be expected of vocational edu- 
cation, one ot the primary objectives of federal legislation is 
1 , kely to be special assistance to those groups that have the 
most difficulty obtnintng rewarding employment. 

taken together, the changes in age, sex and racial/ ethnic 
composition of the labor force suggest that, for the rest of this 
i«*Mitury; vocational education will be serving a rftorc varied 
clientele. There are likely to be more adults, especially more 
adult women, and more minor tty group members who will need 
training and retraining. Some of the changes that will bo 
necessary to serve these clients are discussed in chapter 5. 
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TA1ALE 3; 2 



WHITE 



EDUCATIONAL ATTAINMENT OF CIVILIAN LABOR FORCE, 
BY RACE, YEAR* AND SEX 



MALE (%) 



YEAR 



HIGH SCHOOL 1-3 YEARS 
GRAfHWfE POSTSEC 



1970 
1973 
1976 
1979 



35.8 
36.4 
36.8 
36.8 



14.1 
15.0 
16.5 
17.7 



FEMALE (%) 



HIGH SCHOOL 1-3 YEARS 
GRADUATE POSTSEC. 



47, I 
46. A 
45.4 
45.6 



13.6 
14.0 
16.3 
17.8 



1970 28. 3 

3 LACK & 1973 31.1 
OTHER 

1976 33.4 

1979 36.5 

1970 HA 

Hin- 1974 25.5 

PANIC 

1976 27.1 

1979 27.1 

SOURCE: Append ix table C.10 



8.0 
9.9 
12.0 
13.8 



NA 
10.6 
10.7 
12.9 



34.5 
36.8 
38.8 
38.6 



NA 
33.3 
37.6 
37.4 



10.3 
12.4 
13.7 
17.4 



NAs 
10.8 
11.6 
12.9 



20 39 



Projected Demand for Worker 

Industrial trends 



Total civilian «nploynieht is projected to increase 25 per- 
cent during the period 1982 to 1995 from a total of 102 million 
to 128 million (Personick 1983 J . Mainly contributing to this 
increase will be growth in employment in service- producing 
industries, namely transportation * utilities* trade? finance, 
insurance, real estate , other services and gbverriront. _ Within^ 
this broad clustering, the fastest growing category is the one 
labeled -other services.- This includes such diverse industry 
classifications as medical care, business services, recreation, 
and personal services. This "other services" classification is 
expected to account for one but of every three new jobs over the 
period 1982 to 1995 and to anplby about one- fourth of the total 
work force by 1995. 

Service industries are not synonymous with service bccupa- • 
tioris. Service industries employ the full range of occupations^ 
In some service industries such as medical and prof essional ser- 
vices, large proportions of the work force are professionals and 
technicians. In other service industries, such as protective 
services, most of the vrarkers are in actual service occupations. 
r:ven in protective serv ices, however there are workers who are 
classified as managers, technicians, secretaries* and so forth. 
With all the discussion of the economy moving away from manufac- 
turing and toward services, it is important for vocational edu- 
cators to understand that service^producing industries employ all 
types of workers - 9 not just those iru service occupations. 

The proportion of the work force expected to be employ e3 in 
manutactunng industries in 1995 (18.4 percent) is virtually the 
same as was employed in 1982 (18.8 percent) . If this projection 
holds, the steady decline in the proportion of the work force in 
manutacturing Which has taken place since World War II will not 
continue. Since the total labor force will be growing, that 
manufacturing should provide about 17 percent of the new jobs 
expected in the 1982-1985 period. 

The recent attention that high technology industries have 
received would lead one to believe that they will be the prime 
sources of economic growth, productivity improvement, and 



•The information in this section is based primarily on articles 
from the Monthly Labor Review, November 1983, which contains the 
most recent industry and occupational projections available. The 
time span of these projections is 1982 to 1995, which is longer „ 
than the three- to five-year period used primarily in this 
report. 
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employment in the coming, years. While these industries will 

probably stimulate growth and productivity throughout the econ- 
omy, their direct effect on employment will be more limited ; The 
U.S. Bureau of Labor Statistics has developed three definitions 
of high technology industries (Riche, Hecker, and Burgan 1983) • 
All three indicate that employment in these industries should 
increase faster than total employment between 1982 and 1995. 
Nevertheless, even the widest definition projects that high- 
technology industries willj>rovide only 17 percent of the hew 
jobs during this period. The second definition suggests high- 
technology will provide 8 percent, and the narrowest definition 
yields slightly more than 3 percent. These projections should be 
a warning to those states and localities that are attempting to 
deal with unemployment by focusing their economic development 
efforts brt high technology. 



i hd Openings 



Industrial trends provide the context, but vocational edu- 
cators train for occupations, not industries. Employment oppor- 
tunities for program completers are dependent both on growth in 
the total number Of jobs in the economy and on turnover rates in 
exi-sting jobs. For most jobs, turnover is a far more signiticant 
source of openings than is growth. 

To highlight these differences, table 3.3 provides two sets 
of projections from the U.S. Bureau of Labor Statistics. The 
first column contains projections of average annual job openings 
for forty selected occupations for the period 1980 to 1990 
(Hecker 1983) . These projections allow for replacement as well 
as qrowth. The second column provides projections of the growth 
in these occupations from 1982 to 1995 (Silvestri, Lukasiewicz 
and Einstein 1983). These projections do not include openings 
due to turnover of workers; they reflect only growth over a 
thirteen year period. 

Recalling that the first column reflects annual openings, 
for most of the jobs in the taMe, worker turnover is a far more 
significant source of employment opportunities than is growth. 
Ted? for programmers and lawyers does growth account for almost 
as many openings as turnover, and only for systems analysts does 
growth account for more. Occupations that already hava large 
numbers of workers and that experience fairly high rates of 
worker turnover are in the future — just as they have in the 
past — likely to provide the most employment opportunities. 

E x pe c ted Technolo g i cal Displacement 

one area in which the displacement of workers by machines 
has rece ived much attention is that of robotics. J-he manufac- 
turing sector will experience the largest displacement effects of 
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TABLE 3.5 



PRO JECT ED AVERAGE ANNUAL JOB OPENINGS 1980-1990 
AND TOTAL SPL0Y1CNT CHANGE 1982-1995. BY OCCUPATION 



OCCUPATION 



PROJECTED AVERAGE 

ANNUAL OPENINGS 1980-1990 
(Thousands) 8 



i982-1985_CHANGE_ 
IN TOTAL WPLOJWENT 
(Thousands) b 



Retail tr^ede sa^s workers 
Hal tart and waitresses 
Cashiers 

Seer a tar las 
Cooks and chef f 

Bookkeepers and accounting clerks 
Assemblers 

typists _ 

Kl ndaronrten and elementary school teachers 
Carpenters 

Weg 1 stared nurses 

Engineering and science technicians 
Machine tool operators 
Automobile mechanics 
Rank tel lers 

Enq^neers 

License ir«ct leal nurses 
Secondary echop I i teachers 
w elders and Hamectitters 
Accountants and auditors 

Real^estate agents and brokers 
Cosmatoi oglsts 
Manufacturers' sales workers 
Social J*orl«rs 
Computer operators 

EJectrlcIahs 
Drafters ___ 
Bar^ of Hears 

Piuiabers^ai^ J>l pet Itters 

Insurance agents and brokers 

Dental iss|staiiits 

All-ro^nd machinists 

Brick laye rs end stonemasons 
rroqrammers 
Lawyers 

Air-c^ltl6nli^ # heating, 4 ref r Iperatlbn mechenlcs 
Systems analysts 

Buyers 

Prlntlnq p-ess opera tors and assistants 
Automobile body repairers 



1*999 
788 
648 
575 
399 

373 
364 
599 
217 
180 

179 
168 
J55 
147 
125 

120 
U5 

to? 

106 
104 

104 
77 
71 
69 
67 

63 
33 
55 
52 
46 

44 

43 
38 
» 
34 

33 
» 
26 
26 
25 



685 
362 
744 
719 
402 

132 
333 
155 
511 
247 

642 
416 
200 
324 
942 

584 
220 
126 
105 
344 

115 
_96 
386 
71 
160 

173 
16 
c 

130 
91 

65 
58 
J9 
203 
159 

55 

;2U 
75 
c 
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SGtRCE: *He<*er 0983* p. 29). 

^Slivestrl. Lukasiewicz, end Einstein <19B3i pp. 58-45K 
c Projeclons for this specific occupation mot available. 
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this technology, the automative industry, the hardest hit indus^ 
try within this sector* will experience worker displacement in 
four major application areas, namely* welding* assembly, paint- 
ing, and machine loading and unloading. Expected worker dis- 
placement ranges from a low of 5 to 10 percent of the tota: 1980 
automotive employment in assembly operations, to a high of 27 to 
3 7 percent of total 1980 automative employment in painting oper- 
ations (Hunt and Hunt 1983) . 

Other occupations, including checkers, examiners, packers* 
and machine operators are projected to experience displacement 
effects due to robotics technology by 199 5, ranging from 10 to 15 
percent of all workers employed within these groups (Smith and 
Wilson 1982). Some regions of the country will be affected far 
more than others . The Great Lakes states particularly, with 
their heavy concentrations of steel, automobile, and other high 
wage manufacturing are likely to experience considerable tech- 
nological displacement. 

Historically, the service industries experience less fluctu- 
ation as changes in the economy occur than does the manufacturing 
sector. Even during the 1979 to 1982 recession these industries, 
especially the "other services" category, added workers. The 
increase in other services was 2.4 million workers from 1979 to 
19H2, a greater increase than the 2.2 million drop experienced in 
manufacturing during this time (Personick 1983). Thus, employment 
within the service industries is not likely to be affected by 
automation as much as manufacturing wilt be within the next 
decade * 

••True" displacement, defined as becoming unemployed dute to 
automation, does not appear to be a major national problem within 
the next three to five years, although it may be a severe re- 
gional problem. Displacement due to international competition or 
geographic shifts of employers will be much more common, but much 
harder to anticipate. The evidence this project was able to 
assemble does point to continuing shifts in the makeup of the 
labor force. Barring a major economic downturn, however, there 
should be no massive displacement that would overwhelm the 
capacity of the employment and training institutions of this 
nation to respond. 



>f Projections 

The source of all of the projections of anticipated employ- 
ment opportunities presented to this point has been the Bureau of 
Mbor Statistics, TJ.S. Department of tabor. These projections 
have been criticized by some as being too conservative and not 
allowing adequately for the impact of technological change. 
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There is another set of occupational ^projections that has 
been receiving much attention recently. These are the projec- 
tions made by the futures research organization* Forecasts Inter- 
national, ami its subsidiary, Occupational Forecasts. Projec- 
tions for a variety of occupations have appeared in the futurist 
(Cetrbh and O'Tbble 1982), U»S. News and World Report ( 14 The ~ 
Shifting <?bb Harket" 1982 ) , ~jfewsweek ( "When Job Training . . .a 
Lifelong Process 1 ^ 1983 [ and have been included in testimony pre- 
sented to a subcommittee of the Senate on Science and Technology 
Committee (Helms 1983}. When one compares these various sources 
(table 3.4), major adjustments are apparent between the original 
publication and more recent reports. The adjustments are of such 
a magnitude that one Anders What kind of changes in their under- 
lying data or assumptions could be responsible. 

Kven the more recent ^bjectibhs^ \*ich are sharply reduced, 
stand in wide variance with other sources. For example* the pro- 
jection made in April 1983 for the number of industrial robot 
production technicians there will bein 1990 was four hundred 
thousand, a decrease of 1.1 million from the June 1982 projec- 
tion, fts was noted in chapter 2* roost other sources estimate 
that by 1990 fifty thousand to one hundred thousand robots could 
be in use. If it requires four technicians to service each ro- 
bot, it does not seem likely that manufacturers are gbir^ to 
realize the savings they are anticipating from robots. 

These rather extrene projections are presented to caution 
against over -react ions to hew and excitir^ technological develop- 
ments that will eventually have enormous implications for occupa- 
tions. It takes time for changes in skill requirements to affect 

a labor force of over 100 million workers. In most cases, new 

skills tend to be incorporate into existing, related occupations 
and only occasionally do totally new occupations emerge, kt pre- 
sent, for ex ample, most repair of industrial rbibbts is being done 
by maintenance mechanics rfto receive a few weeks of additional 
training trcm the robot manufacturers* As robots are used *©re 
widely, this method may not be adequate , and an increased role 
for public training may be needed- As that demand grows* public 
institutions will be more than willing to provide the necessary 
training. In fact, in the near future, it seems likely that 
there wil 1 be more training capacity than there will be demand 
for program completers bt rbbbtics technician programs. 
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TABLE 3*4 



PROJECTIONS OF FUME BiPWlMEW OPPORTUNITIES 
FROM FORECASTING INTERNATIONAL, LTD. 
(Occupational Forecasting, Inc.) 



e 



SCI 4 TECH 

SUBCOK. U, KEUS & 



*£tltil "energy technician" in Futurlit 
ER J c 'Called "gerontological aides" in fck few and World leport 



SOURCE: 


•FUTURIST 


NEHSHEEK 

... .. 


TESTIMONY 


WORLD REPORT 


Min p mint ♦itnf*ff. 

DATE PUBLISHED: 

, — - — 


June 1982 

> 


Nov* 1982 


Apr* WW 


nijf 1703 


PROJECTIONS TO YEAR: 




■ AAA 

1990 


IAS A 

1990 


A AAA 

2000 




occupmoN: 

i 










Hazardous wite ososgewnt technician 


1,500,000 


300,000 • 


300*000 


300,000 


Industrial titer proceti technician 


2,500,000 


690*000 


360,000 




Industrial robot production technician 


1,500,000 


800,000 


400|000 




Materials utilisation technician 


500,000 


400^000 


210,000 




Genetic engineering technician 


150,000 


250,000 


200,000 




Holographic inspection specialist 


;oo,ooo 


200,000 


160,000 




Blonlc-electronlc technician 


200,000 


200,000 


120,000 


65,000 


lattery technicians (fuel cells) 


250,000 - 




250,000 


160,000 


fisergy conservation technician 


1,500,000 b 


650*000 


310,000 


400,000 


Housing rehabilitation technician 


1,750,000 


500,000 


500*000 


490*000 


Esrpcy ledical technician 


1,300,000 


400,000 


400*000 


375*690 


Geriatric iocial technician 


iiOWjOoo 


700,000 


610,000 


500,000* 



'Called "hazardous wsste isnageaent" InHeusweek 
l3 faiM "#Mr»v tedintetin" in Futurist 



CHAPTER 4 



TRENDS WITHIN VOCATIONAL RDtfCATION 



The past decade ha 5 been one of steadily increasing enroll- 
ments arid funding for public vocational programs. At the secon- 
dary level in the last half bf the 1970s, vocational education 
enrol Intents increased despite the decline in the nuni>er of secon- 
dary students. Most of the increase in funding fbr vocational 
education has been from state and local awrces, as federal fund- 
ing has remained almost constant (whether measured in inflation- 
adjusted dollars or as a percentage of total federal, state, and 
local expenditures). This chapter reviews enrollment and expen- 
diture data fibr vocational education as compared to similar data 
fbr at 1 of education during the 1970s arid discusses enrollment 
and expenditure trends for the 1980s. 



Secondary school enrollments will continue to decline during 
the l9B0s as secondary schools experience the effects of the 
lower birth rates in the late 195 9s and the 1970s, te shown in 
figure 4-1, total secondary enrollment in 197b was approximately 

20.5 million, declining to 18.1 million in 1980. Projections in- 
dicate that, by 1990, total secondary enrollment will decline to 

15.6 mil lion . 



Enrollment Trends 



(milliom) 







6-1 

I— 2 
0 



II 




1980 




YEAR 

TOTAL SECONDARY 




TOTAL SECONDARY 
VOCATIONAL EDUCA- 
TION ENROLLMENT 



Figure 4-1. Total secondary enrollment vs. tot* secondary 
vocational educ a tion enrollment. 



SOURCE: Acpew&ttaMaCII. 
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in contrast, total secondary enrollment in vocational educa- 
tion increased by over 100 percent in the period from 1970 to 

The number of secondary vocational education students as * 
percent of the total number off secondary studentsmore than 
doubled from 26 to 50 percent in the period of 197U to 1980. 



fts a percentage of total vocational enrollments, second 
enrollments have remained static over the decade^ ranging from 58 
percent in 1970 to 62 percent in l?0U.__Totat secondary voca- 
tional enrollments doubled during the 1970s, increasing from 5.1 
million students in 1970 to 10.5 million in 1980 (see figure 
4-2) . 




1974 
YEAR 



j | ALL OTHER 
AREAS 



TOTAL SECONDARY 
ENROLLMENT 



Figure 4-2. Enrollment in vocational education by level. 
SOURCE: Appendix Ubto 

Although secondary vocational enrollments remain*! steady 
dur ing the final years of the 1970s, it seems unlikely that this 
pattern will continue. Total secondary enrollments will drop 
throughout the 1980s at a rate of about two hundred and fitty 
thousand per year. By 1990. there will be 2*5 million fevier stu- 
dents in secondary schools than there J*e re in 1980. In addition, 
most states are likely to increase the number of required credits 
in Ehqlishi mathe&atics, and s^isnce. these increased require- 
ments will make it difficult for many students to schedule elec- 
tive vocational courses. A decline in the number of secondary 
students in vocations* education seems almost inevitable during 
the remainder of the t98bsi 
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Oocupationaily speci fie _ enrol 1 men ts t a category that was 
initiated with the Vocational education Data System (VEDS), have 
remained around 28 percent of total secondary vocational educa- 
tion enrollments from 1978 to 1989 (see table 4.1). "Occupation 
ally specific programs are those offered at or above grade 11 
which purport to impartentry-ievei job skills for a specific 
gainful occupation" (Goiladay and Wuifsberg 1981, p. 16). Pro- 
grams excl«*!ed from the occupational ly specific category include 
industrial arts, consumer and hwhemakihg^ prevocatiohal , coun- 
seling and guidance, and cluster programs. An examination of 

occupational ly specific enrollments thus provides an indication 
of the number of vocational students who could potentially enter 
the labor marlfcet and find employment related to their training* 



TABLE 4.1 

OCCtJPAT IONALLY SPECIFIC ENROLLMENT 
IN SECONDARY SCHOOLS 



ENROLLMENT 



YEAR 



1978 
1079 
1980 



TOTAL 
SECONDARY 

(Mil lions) 



SECONDARY 

VOCATIONAL 

EDUCATION 



OCCUPATIONAL!.* 
SPECIFIC 



18.9 
19. 1 
18. 1 



10,236,117 
10,095,884 
10,466,231 



3,039,40? 
2,926,260 
2,857,759 



29.6 
28.9 
27.3 



^Occupational ly specific enrollments as a percent of total 
secondary vocational enrol lraehts 

SOURCK: Qoiladay and Wuifsberg 1981, p. 47; U.S. Department of 
Education 1983c, 1983d . 

Two other sources contain data on national vocational edu- 
cation enrollment against which the VEDS data can be compared. 
These sources consist of two national jirobability saroples: the 
1980 self-report of high school curriculum from the High School 
ami Beyond database, and data from high school transcripts avail- 
able for the National longitudinal Survey Youth Cohort (Campbell, 
Gardner, an<3 Seitz 1982) . 
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Self-report of vocational curriculum has been shown by 
Campbell, Orth. and Seits (1981) to be in substantial disagree- 
ment with other methods of classifying students. Nevertheless, 
self-report can be assumed to reflect students* own perceptions 
6t the major focus of their course of study. As stKh* it prob- 
able identifies students who consider themselves to be preparing 
for* employment, eampbell, Gardner, and Seitz ( 1982) developed a 
system based on patterns of course taking. Fresn these patterns, 
two groups, called -concentrators" and "limited concentrators, 
appear to be using their high school education to prepare for 
employment. 

iiqure 4-3 presents a comparison of the percentages of 
ninth- through twelfth-grade students who can be considered to be 
preparing for employment according to the VERS definition. High 
School and Beyond self-report^ and transcript patterns. It is 
interesting that the most rigorous method^ analysis of tran- 
scripts* yielded the highest percentage, and the method that has 
been most often criticized for unreliability and duplication 
(Benson and Hoachlahder 1981: Brown et al . 1980)* the VF.DS 
reports, yielded the lowest. All three sources indicate that 
approximately 25 percent (probably a fairly accurate estimate) of 
the students are preparing to enter the labor market directly 
after high school. 
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Figure 4-3. Occupational specific ewallment by dsts www. 
SOURCE: Appendix ttbta €.13. 
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Co ope ra t ive— Eduxz^ti on 

Currently ene of the major policy thrusts for aM publicly 
supported training is increased involvement with private sector 
employers. Private Ihdtis try Councils (PICs) were established by 
the Job Training Partnership Act (P. fc. 97-300} to give employers 
anl other private sector representatives formal roles in decision 
making for employment and training programs, ft bill introduced 
into the U.S. House of Representatives (tl.R. 4164) to reauthorize 
federal vocational education legislation also has a strorg empha- 
sis oh increased involvement of enplbyefs in vocational programs. 

Since its earliest days, vocational education has been com- 
mitted to linkage with empioyetss the t\*o primary methods of 
fostering this linksqe have been advisory committees and cooper- 
ative education. Unfortunately* there are no national data oh 
how prevalent or active advisory committees are. Virtually all 
programs claim to use then* but their involvement appears to vary 
from viqbrous continuing interaction to token ccramittees. 

There are data oh enrollments in cooperative Education pro*- 
grams, and these are presented in table 4; 2, Cooperative enrol 1- 
ments increased over the 1970s at about the *jame rate as total 

vocational enrollments. Consequently, the percentage has re- 

naihod stable- Cooperative enrollments as a percentage of total 
vocational enrol imehts are deceptively low since total vocational 
enrollments include students below grade eleven - 9 consumer and 
honemaking st orients; ami adults in sf»rt-tem^ 

tive enrol liu/ents as a percentage of occupational iy specific en- 
rol linehts are a better indicator c»f how many of those preparing 
for «nploymeht are receiving orp-the-Job experience^ Using occu- 
pational ly specific enrol lights as a bass, about one in ten is 
receivirKj such traihirvj. This is more, encouraging but is still 
far below levels many consider desirable- 
There does seem to be a potential for increasing cooperative 
enrollments. Surveys of manufacturers (tltanes and tassel I 1982) 
and of represent ive national and state samples of ««ployers 
(Hemminqn 1982; Owens and Monthey 1983) reflect a widespread 
willingness to provide work experience for vocational students. 
Nunez and Russell found * for example* that 21 percent of a sample 
of members of the National Association of Manufacturers currently 
provide work experience and an additional_53 percent rej»rt they 
are -quite likely* to do so. If the economic recovery ; continues 
to reduce employraent, and given that there will be fewer new 
entrants in the labor market, the regaining years of the decade 
should be an especially favorable time to involve employers in 
cooperative education programs. 




TABLE 4.2 



COOPERATIVE VOCATIONAL EDUCATION ENROLMENTS 
AS A PERCENTAGE OF 
TOTAL VOCATIONAL EDUCATION AND 
OCCUPATIONALLY SPECIFIC ENROLLMENTS, BY YEAR 



YEAR 



1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 



COOPERATIVE 
ENROLLMENTS 



379*414 
459,614 
508, 409 
605.140 
518*071 
611*460 
628* 150 
580,316 
597,564 
623,741 



AS PERCENT OF 



Total 
Vocational 
Enrol Iments 



Occupational ly 
Specific 
Enrollments 



3.6 

3.9 
4.2 
4.4 

3.7 
4.0 
3.9 
3.4 
3.5 
3.7 



NA 

NA 

NA 

NA 

NA 

NA 

NA 
10.2 
10. 0 
10.8 



SOURCES: 



Lee and Fitzgerald (1975, p. 46, 64H U.S. Office of 
Education (1979. p. 68); U.S. Department of Education 
(1983c, p. 343, 1983d, p. 175). 



Funding of Vocational Education 

Total expenditures for education have wore than doubled 
since 1969, increasing from $70 billion to an estimated 5200 
Ml lion in 1981. When viewing total educet ion expenditures as a 
percent of the gross national product (GNp). however* a reverse 

trend is evident. In 1969. total fJucati^e f x F en 2f! a J*V!? re ~ 
sented approximately 7.5 percent of the GUP (see figure 4-4). 
After peaking in 1975 at 8 I percent, total expenditures for edu- 
cat io; have slowly decreased to an est wasted 6.8 percent of the 

GNP in 1981. 

Federal funding for vocational programs more than doubled in 
current dollars between 1970 and 1981. from $300 million in 1970 
to approximately $854 million in 1981. S^*""* . 1 ^| m e lf en<U - 
tures iwre than quadrupled during this same period, Jgg* Si .5 
billion to $6.6 billion in current dollars. Since 1979, growth 
in state and local expenditures has slowed. 
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figan 44. TQtf I education expenditures as 
of total GNP, by year. 

SOURCE: Apptfldix Ublt C.14. 



Expressed in constant 1981 dollars, total federal vocational 
education expenditures actually decreased from $981 nil lion in 
19/2 to $854 million in 1981 (see figure 4-5 1, repr esenting a 13 
percent decrease over tfte ten-year period^ In constant dollars, 
state and local vocational expenditures increased by 44 percent 
during the period of 1972 to 1981, increasing from $4.6 billion 
in 1972 to $6.6 billion in 1981. 



(millions) 




1972 1974 1976 1978 1980 1981 

YEAR 

| | FEft E»>. ggJSTATE/tSeftfc EJ6P. 



Figure 4-5. Vocational education expenditures (VEA), 
by source, by year (const a n t 1981 dollars). 



Historically, state and local expenditures have comprised 
approximately 35 to 90 percent of total vocational education 
funding; Whereas federal expenditures have represented the other 
id to IS percent; In 1975> for example* state and local expen- 
ditures accounted for approximately 87 percent of total voca- 
tional education funding (see figure 4-6). 




Figure 4-6. Federal, state/local expenditures as a percentage 
of total vocational education expenditures. 

SOUflCE: Appendix ttbl«C.15. 

When viewing total vocational education expenditures as a 
percentage of total education expehdit urea, a slight increase is 
evident over the period 1972 to 1981. In 1972 t total vocational 
education expenditures represented . . 2 percent of total education 
expenditures, whereas in 1980 they increased to 4.1 percent (see 
table 4.3) . 

Despite a decreasing percentage of GNP being allocated for 
education expenditures, and Respite the decline in the population 
of young people in the prim* sixteen to twenty-four age group, 
vocational education enrol imenta i and expenditures have increased. 
The renewed: interest in education reflected in the various 
reports discussed in chapter 1 should serve to maintain or per- 
haps even increase funding for public education in the next few 
years, if there are any increases, they probably will come from 
state and local sources. The large federal deficit and continu- 
ing efforts to control nondefense spending have caused Congress 
to be reluctant to increase funding for any domestic programs, 
including education. The contending trends that will influence 
programs in the next few years are discussed in the next chapter. 
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TABLE 4.3 



VOCATIONAL EDUCATION EXPENDITURES AS PERCENT 
OF TOTAL EDUCATION EXPENDITURES 
(CURRENT DOLLARS) 



EXPENDITURES 



VOCATIONAL 



SCHOOL 


FISCAL 


Total 


Vocational 


EDUCATION AS 


YEAR 


YEAR 


Education 


Education 


PERCENT OP TOTAL 


1971-72 


1972 


$ 82,999.0 


2,660.7 


3.2 


1973-74 


1974 


98,019.4 


3.433.8 


3.5 


1975-75 


1976 


121,603.8 


4,713.5 


3.9 


1977-78 


1978 


140,367.5 


5,673.5 


4.0 


1979-80 


1980 


169,615. 1 


6,914.0 


4. 1 


SOURCES: 


U.S. 


Department of 


Education (1982, 


p. 23, 1983a, 



p. 152) 
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CHAPTER 5 



IMPLICATIONS FOR VOCATIONAL EDUCATION 



What do the trends reviewed in the previous chapters mean 
for program planning and policy development in vocational educa- 
tion? Some implications have been mentioned in the preceding 
chapters. This chapter presents an integrative summary of these 
chapters and uses this summary to draw implications for planning 
and policy development* Although ail levels of vocational educa- 
tion operate in the same environment, the implications are dif- 
ferent at the secondary and postsecondary levels* The nature of 
these d if ferences are discussed following a description of the 
most likely environment for vocational education during the re- 
raaihder of the 1980s. 



t^c^ ybcatiohal Education 



Economy /Government 

As this chapter is written* at the very beginning of 1984, 
the economic recovery from the 1979 to 1982 recession has been in 
progress for about one year. Sales of several produces basic to 

the economy have risen dramatically and productivity has in- 

creased in many industries. Unemployment has declined and infla- 
tion rates have held steady. The nation appears to be emerging 
from the mood of pessimists that accompanied the long period^ of 
"stagflation* when inflation remained high despite decreased 
levels of economic activity ("Consumers More Optimistic* 1 1983; 
-Public flore Trusting" 1983). 

Many problems still remain. Although unemployment has de- 
clined From its post-World War £1 peak* it is still much higher 
than during most Of the p&s* four decades. One but of every two 
minority teenagers vrtto wants a job cannot find one. Large budget 
deficits and trade imbalances remain. The default of billions of 
doliars in foreign loans is a continuing possibility. Certain 
basic industries are hot competitive in world markets, and vigor- 
ous efforts are underway in many foreign countries to capture 
markets for products where the United States still has an advan- 
tage (Heich 19B3). 

Maintaining the economic recovery and enhancing the produc- 
tivity and competitiveness of the American economy will remain 
high on the national agenda , as wi 1 1 national defense • Even if 
there is a ma^or shift in national defense policy, the contracts 
for defense procurement that have been signed in the past five 
years will be hbrioreT This means a substantial commitment of 
federal funds and the possibility of defense-related industries 
in some geographic areas competing with the civilian eector for 
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workers in critical skills occupations such as raetalwbrkirig and 
electronics, 

E ducational climate . Another topic high on the national 
agehdT is education* The Nation at Risk (National Commission on 
Excellence in Education 1983) report has brought increased visi- 
bility to the prohl^ns of secondary education as have several 
other reports that examine these problem. The attention given 
to this topic by President Reagan has Further served to focus 
national interest and debate* 

The primary concern of these reports is the quality of sec- 
ondary instruction. The consensus reflected in several of them 
is that high school students are not obtaining a solid foundation 
in the cotnmonication and computational skill! that, underlie ail 
future educational and occupational efforts. The main recc*ameh- 
dation is to increase the number of credits required for hiqh 
school graduation in English, natheratics, arvl science^ if this 
recommendation is widely adopted and courses in thes<*_scfc jects 

are taught in the usual manner* the most likely outcomes are 

either a significant increase in the number of high school drop- 
oats or a proliferation of diluted "less demanding- courses in 
these subjects. Neither outcome is desirable. 



Technology 

Underlying many of the economic problems and the educational 
debate is the continuing transition of the American eeoncsay from 
one based primarily on manufacturing to one based primarily oft 
services and information, ft priinary cause of this transition is 
the applications of computer and communications technologies that 
enable more to be produced with fewer workers and simultaneously 
create and fill a demand for more information. 

Tbe najor educational question arising froin these technol- 
ogical "level opnents is whether their net result if to create a 
head for a more or Ions technically skilled work force. Those 
who advocate a strong emphasis on science, mathematics, and tech- 
nology include i.x>st of the commi ssions and task forces that have 
examined! secondary education* particularly the National Commis- 
sion on Excellence in Education ( 1983 ), the Task Force on Educa- 
tion and Economic Growth of the Education Commission of the 

States (1983), the National Science Board Commission on Pre- 

college Education in Mathematics Science, and Technology { 1983), 
and the College Board (1983). All of these sources cite the 
rapid diffusion of advanced technology throughout society. They 
claim that technological literacy, especially computer literacy, 
will be fundamental to most of the preferred jobs in the work 
force. Some also point to the much stronger science and mathe- 
matics cmphaais in other industrial laced countries arid Imply 



that weaknesses in our education systea nay be one of the sources 
of bur declining productivity and lack of competitiveness in 
i hterriatibrial markets. 

There are others j however, who claim that future advances 
will require fesser* not more, highly trained technicians {Levin 
and Ruuberger 1983). They see a work force composed not of 
highly skilled technical worker but fiainly.df low^skilled 
service workers. Even many of those who will have technical jobs 
will work with ••friendly" canputers that require ho specialized 
programing and that self-diagnose their own malf unctions. 

if projections of this type are correct, the skill distribu- 
tion in the labor force of the future is likely to assume the 
shape of a highly disprcportionate hourglass. _ In the top of the 
hourglass will be a relatively small huSber of highly educated 
scientists and engineers who develop and translate hew knowledge 
into the technology that the rest of the work force, the very 
large bottom of the hourglass, uses in almost all occupations. 
These workers at the bottom, however, will not have to understand 
the technology, just how to use it in their particular jobs. 

Occupational project ions . Regardless of which side one 
takes in this debate * it seems fairly clear that most jobs during 
the rest of this decade will not involve high levels of scienti- 
fic or inathematical skills. High-technology industries, «veh 
when defined quite broadly, are expected to account for ody 17 
percent of the new jobs created between 1982 and 1995 (Riche, 
Hecker* and Burgari 1983). The five occupations that theJJ».S» 
Bureau of Iwibdr Statistics expects to grow the raost by 1995 J in 
♦absolute numbers, not percentage growth) are building custodians, 
ni^cretaries, cashiers, general office clerks, an3 sales clerks 
(Silvestri, Lukasiewicz, and Rinstein 1933). 

'Hie projected growth in those occupations is in addition to 
the numbers that will be heeded to replace those who leave these 
occupations. in 1982 * for example* there. were about. 2. 5 nil lion 
secretaries. L The projected increase by 1995 is 719*000 or an 
civerage increase rif ^5,000 per year* The best estimates of the 
replacement noc*! for secretaries who change occupations or leave 
the Uhor forco is ahrwt 500,000 job openings for secretaries 
oach year . 

Some critics cla in that the U.S. Bureau of Labor Statistics' 
forecasting metlvxlology essentially projects past trends and does 
not incorporate the effects of technological change. The detiarul 
for secretaries may bo influenced more by the adoption of word 
processors and relate! technologies for the electronic 
cin<l retrieval of information than the present projections iivll- 
oato. Kvi?n if th^ projections are wrong by 50 percent, there 
stili will bo far more demand for secretaries than for any of the 
ccropiitor-relatei} occupations, despite their faster rates of 
growth . 
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Demograp hy/Labor Forc e 



The major demogr tic tren<1 influencing vocational education 
for most of the rest ; this century is the decline in the nunfaer 
of secondary students * Almost all of the young people who will 
be in high schools bafbre the year 2CO0 have already been born, 
and all projections point to a steady decline through the early 
1990s. Historically most vocational ^tudents have been at the 
secondary level. Throughout the 1970s, the percentage at this 
level held steadily around 60 percent. in the 19813s* the actual 
riumoer of secondary vocational students is expected to decline as 
the total secondary ^hbbl population declines i 

the decline in births has hot been uniform through all seg- 
ments nf our society. Birthrates in racial .minority groups in 
the United States have traditionally been higher than in the 
white population, and the rate for minorities did hot decline as 
much as the rate for whites during the late 1960s and the 1970s. 
Thus, although there will be fewer young people in higt^ schools 
for the next ten years* there will be proportionately wore from 
racial minority groups^ furthermore* pfc^rtipnately more min- 
ority group members come frcra financially disadvantaged families. 
It is young people from these backgrounds who often have the roost 
difficulty in school and who are likely to need special services. 
Provision of such services is a major focus of federal vocational 
legislation, and the bills currently before both branches of Gon- 
jress for reauthorization of the legislation indicate that this 
focus will continue. Equalizing access to educational opportun- 
ities will, in all likelihood , continue to be the prime objective 
of federal education legislation. 

The decline in births after the early 1960s also means there 
will *e fewer hew labor market entrants. This should have favor- 
able consequences for vocational programs. it should be easier 
for young job seekers to find employment, and employers should be 
lore willing to participate in cooperative education programs. 

There is also a negative consequence of the decline in 
births. Since the hs^-bocra generation has largely conpl^t^d its 
education, there are fewer people with members of their family 
directly involved in -education. This means that there are fewer 
taxpayers, fewer school boa t'3 members, and fewer state legisla- 
tors with a direct stake in the quality of education. $s the 
1980s progress, there will be fewer students in schools and in- 
creasing demands upon public funds. With such a combination, 
education could well find itself receiving progressively smaller 
shares of public funds. 

If the preceding scenario is accepted as the most likely 
description of the environment for the next three to five years, 
vocational educators should bog in now to prepare their programs 
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for this envi rorment ; To summarize^ the ioajbr influences on 
vocational education will include the following: 

• Student characteristics : a gradual decrease in the 
riunber of secondary students; proportionately more 
minority and di sad van tag ed _ students at all levels; 
many more adult students with widely varying charac- 
teristics at the pos^secondary level 

• Technological change ; rapid rates of technological 
change ioakihg it virtually impossible to keep 
institutional equipment and curricula up^tcFdate 

• C ompeting requirements : decreased time ft>r voca- 
tional instruction at the secondary level because of 
increased requirements in English, natheraatics, and 
science 

• Federal emphasis : a continuing ouphasis in federal 
vocational legislation on facilitating access to 
educational opportunities 

A i though these influences will affect all levels of education, 
their implications are likely to be quite different at the 
secondary and pbstsecbhdary levels. The implications at these 
levels are discussed in the following sections. 



Secondary Vocational Educat ion 

Regardless of the recdniiendatidns of national canmissibhs^ 
basic educat tonal decisions are made at the state and local 
levels. The decisions made in the next few years regarding sec- 
ondary education will have a major impact bri secondary vocational 
programs for the reminder of the century. These decisions could 
give increased attention to the contribution of occupational ly 
relevant instruction to the attainment of broad educational bb- 
jlicti ves--a role that advocates of vocational education have em- 
phasized since its carUeit origins (Commission on National Aid 
to Vocational Rdticatibn 1914). 

Virtually every vocational instructor with a few years* 
experience can recall several students wfib were bbr«l arxl frus- 
trated in academic classes. When in a vocational classroom^ 
however, they saw a reason to learn and to increase their basic 
skills while studying occupational skills. Most instructors 
would tike to think this occurs naturally and requires little 
special attention. Unfortunately - 9 the research evidence (Connan 
10R0; I/itto 1983; Weber et al. 1982) does not support this 
assuttpt ion. The evidence does suggest* Jtbweyer , that vrtieri a 
focuses! effort to teach the basics is combined with occupational 
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instruction, the perfonnance of ^underachieving students improves. 
Occupational content provides interest, relevancy , arai a chance 
for successful perfomance that is denied iaariy students, in pie 

academic classroom (BerrySan 1989 J . if increasing credits in 

required subjects limits these opportunities, tne likely result 
will he to compound, not solve, many current problems in 
secondary education. 

One thirig seems certain: Iri the coming years, high schools 
will have to ensure that* at a minimum, students raster basic 
communication and computational skills. Of ccurse, vocational 
education cannot assume the main resins ihility of ensuring that 
all students have such skills, but common observation and some 
research indicates that it can contribute. 

In addition* the evidence on occupational ly specific train- 
ing presented in chapter 4 indicates that only about 25 percent 
of secondary students use vocational courses to_f»:epare them- 
selves to enter the labor market directly but of high school. The 
other 50 percent who take sock* vocational cburses^re apparently 
taking these courses for other reasons such as occupational 
exploration or personal interest. 

Finally* v/hat effect will technological change Save on the 
level of technical skills heeded in the labor force? The ques- 
tion is at present unanswered. Where evidence is it vail able, 
technology appears to de-emphasize manipulative skills and stress 
cognitive and analytic skills. Robots, for example, are dis- 
placing assemblers and operatives, but increasing the demand for 
technicians (Hunt and Uwt 1983). Computer-assisted design re- 
quires few lettering br drawing skills, but considerable concep- 
tualisation skills, word processors make it easy to correct a 
keyboarding error, but requi res conceptual skills to avoid errors 
such as erasing material that has been placed in temporary stor- 
age (Fraser, Unger, and Lewis 1984). 

Evert those v^hn contend that technology is de ski! ling jobs do 
not advocate less education. Instead, they advocate less spe- 
cific training and more general education to prepare young people 
to adapt to the many occupational and technical changes they will 
experience in future years (Levin and Rumberger 1983). 

The convergence of these various considerations appears to 
be pushing secondary vocational education toward a greater em- 
phasis on' broad educational functions and a decreased emphasis on 
preparation for ehtry*level employment. The responses of voca- 
tional educators to these pTesdures will depend on %*iat they 
consider most appropriate for their particular circumstances. If 
Hroad educational functions are to be emphasized, changes will be 
needed in **iat is taught and how it is taught. 



Devel opmen t of I nt egrated of fer^ingg 

At £)reserit* nbst vocational courses spend little time on 
basic comiaun teat ion aril ccroputat ional skills (ilaiasz and Behm 
1083). If improving skills in these areas ts to t>e an objective 
of v/ocational courses, methods of providing instruction must be 
integrated into r^ular vocational offerings. Individual in- 
structors can hot be expected to accomplish such integration on 
their own. They have neither the time nor the expertise. In- 
structional units on ^sic skills and techniques for integrating 
these units into vocational courses will have to be developed^ 
tested, and disseminated, and teachers will have to be trained in 
iiieir.iis^. The development and testing of the units could most 
efficiently be carried but at the national level* whereas dissem- 
ination and ihservice training of teachers are appropriate state 
and local activities. 

New Model of T *> ichi nq 

With a declining number of secondary students, relatively 
few hew vocational instructors will be hired in the next ten 
years. if secondary programs are to change, current teachers 
must assume responsibility Tor this change. In this effort, they 
will need considerable assistance and support. What is needed 
fciore than anything else is a new node! of teaching. 

The primary rtjle of the teacher has been as a provider of 
ihfbnvttibh. In the coming years electronic media, such as 
videodiscs and pft-sdhal computers* wi 11 increasingly replace this 
traditional role. Teachers will still identify learning needs, 
direct students to resources, evaluate progress* and assist when 
problems are encowtered . these activities, however^ constitute 
a ivisirally different role for the teacher- -a roie that stresses 
inan.iqi *vj learn ibq rather than providing information, teachers 
will heed considerable assistance in making this shift. 

Ah the certifying agent for Veachers* the state department 
of odutMtion is in the most powerful position to change the role 
of ?H«*;it ional instructors to meet the needs of the coming years* 
Com}x>tency-bascd instruction provides a model for individual i zing 
instruction, but future and present teachers need to learn how to 
plan and Manage RUCh instruction. Requirements for teacher 
t raining institutions should be developed to emphasize the in- 
structor as a manager of learning. Ihservice programs and staff 
development material should stress this how role. 

Re sea r<3h-~on 1 1 1 ec t r qhie -t hsi^r u c t ion 

nnu of the major causes of the change in the roie of the 
tcaeher--the personal coinpiitcr--cah alio he one of the major aids 
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in bringing this change about; 1 ae personal ccraputer is the 
ideal device fcr individual i zing instruction. Programs can be 
developed for personal ccnputers to assess competencies^ guide^ 
students to sources and activities, provide in tarnation, and sim- 
ultaneously keep ah bibbing record of student's progress^ ftli of 
the record-keeping that burdens most current individualised pro- 
grams can be computerized . 

Considerable research and 1 development will be needed* how- 
ever * to realize the full potential of this and other new elec- 
tronic technologies* To what degree can electronic media teach 
manipulative skills? V3hat is the proper blend of computer- 
assisted instruction and hahds-bh experience? The development of 
instructional laateriai for ilectrbnic delivery is often very 
expensive. Is t^re sufficient market demand to expect cfjnmer- 
cial suppliers to develop appropriate material or will public 
funds need to be used? 



Obtain the Support of Teachers 

I lore than the development and application of integrate! 
offerings, a new iodel of teaching, or electronics media, if 
secondary vocational education is to change - 9 its instructors must 
understand and accept the need for change. Cach state and local- 
ity that intends to moves its secondary programs toward a broader 
education role should develop a specific strategy for informing 
teachers of the reasons for the changes andthe roles they will 
play in implementing then. An acceptance of the necessity of 
change by instructors is essential to the success of all efforts* 
If teachers play a role in planning and carrying but the changes, 
a sense of ownership will be developed and implementation will be 
riuch easier. 



Postsecondary Vocationa 1-Teehn i ca 1 Educat ion 

The environment that postsecondary vbcatibhal -technical edu- 
cation will face for the next three to five ye^rs will be much 
the same as that facing secondary programs: fewer young people 
in the age range traditionally served, rapid rates of technologi- 
cal change, and a federal emphasis on serving groups with apodal 
needs. 

The other major influence on vocational education--increasc 1 
requirements for high school graduation— should exert th«? oppo- 
site p re « stir ^ on postsecondary programs than it does 6ft secon- 
dary. If secondary vocational programs move toward a broader 
oducatinnal role, postsecondary program! will be called upon to 
provide more training in specific occupational skills- These 
demands will come not only from young people preparing for 



entry-level eripioynent* but also_ frcia adult workers who need 
ufvfradirr? ami frrri displaced workers. 

Rapid rates of technological change suggest that much of the 
rurreitt work force wilt have to acquire hew skills. Office auto- 
nation, for example, will affect a very targe proportion of the 

work force within the next ten years. Office workers at all 

levels will neei training in hov best to use this new technology 
{Preiser^ finger i and f-ewis 1984) * Rapid fates of ^dra»ic change, 
due both to technology and fore igh^orapefeit ion ^ are alP5 J.ikely 
in caning years. 'This will cause some permanent displacement of 
adult workers who will need retraining for new occupational 
ski 1 !r . 

! ^stseobhdary/ iristitutibris are well situated to provide both 
dptjrathrij and retraining. They are gec^ra^ically accessible to 
iiost y; the work force and have ah aura of "higher" education 
that Increases their psychological acceptability to adults* 

Post^'Krondary institutions can also position i thwselves to 
play a major role in training the economic disadvantaged^ dis- 
pirited hbrieftaker, arid other groups with special needs. The Job 
Training Partnership Act (JTPA) specifies that _* Appropriate edu- 
cation agencies in the service delivery area shall be provided 
the opportunity to provide education services" (Sec 107 (c), 
PL 97-300); This requirement and other provisions in the act em- 
phasise the need for coordination of JtPA activities with regular 
state education and training agencies. It is highly likely tlhat 
the reauthorization of federal vocational legislation will have 
comparable language stressing tS>brdihatidn of vocational educa- 
t Sun with JTPA; 

If the administrators of postseebndary institutions wish to 
expand their role in providing services to special needs popula- 
tions, p r ^ Ji( *ht conditions are favorable. l*>st secondary institu- 
tion s mist assure that their capacity and willingness ^o play 
this role ,ir« well represented at the state level on JTPA coor- 
dinating councils and vocational advisory councils and at the 
local level oh Private Industry Councils. 



In addition to the varying imp! ications at secondary and 
f>)fit?;oi:bh'lary level n, there are others that affect all levels, 
iiroe of these; linkage with emplbyerl* r*ii»nding to critical 
skills needs, ahrl responding to technological chlng© Sr* dis- 
cussod in this section. 




I * inkA q i e wi t h Employers 

Although th* brba'lef objectives of secondary vocational edu- 
cation arc likely to receive increase! attontion in coming years, 
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preparation for employment Will continue to be the unique role of 
vocational instruction. At ail levels, developing closer ties 
with employers will help vocational education provide better pre- 
paration for employment and respond to anticipated conditions in 
the next few years. 

Several surveys Of employers (Herarainqs 1982; Hunez and 
Russell 1982; Owens and Monthey 1983) reflect a large untapped 
potential. Many employers express a willingness to furnish 
equipment, provide summer employment to update instructors, loan 
personnel to tejch classes, and provide work experience for stu- 
dents. These are all in addition to their customary role of 
serving on advisory committees. 

Close ties with the private sector can simultaneously serve 
several purposes. First, these ties can keep programs and in- 
structors up-to-date. Second, they can cut equipment costs. 
Third* they can provide motivation and experience with the reali- 
ties of the workplace for students. Fourth, they can generate an 
influential constituency supper tive of vocational programs. Knn 
fifth, cooperation with employers can move instructors toward the 
manager of learning model of individualized instruction for each 
student. 

If unemployment continues to fall, the cowing years should 
be a favorable tiroe for increased linkages with employers. The 
national administration has been encourag ing private^ volunteer 
action instead of Government programs. Federal tax legislation 
has been passed to'-ncourage employers to hire cooperative edu- 
cation students from disadvantaged families and many states pro- 
vide tax incentives for donating equipment to public education 
programs . 

As they work more with business and industry, vocational 
educators will have to be cautious that they do not serve em- 
ployers more than students. If vocational education is to ^>n- 
tinue to be education and not job training for employers, the 
development of the indiv^ual must remain its primary | oal - 
Cooperation with employers should be a means of -achieving the 
goal of individual development, not a goal in itself. 



Critical Skills 



There is much debate about *hether there are or a**™* 
shortages in critical skills areas in the labor force,. Two 
studies conducted at the National Center for Research in voca- 
tional pJuc at ion (Starr 19B3, 1984) have found HtUi WWg *>* 
such shortages either in national data sources or througlvthe_ 
experiences of state and local vocational educators. Still the 
concern remains, especially among defense-related industries and 
civil tan industries that us© the s«;i« skills. 



ERIC 



*>2 

65 



Since expenditures for national defense influence certain 
states and localities far more than others^ the W.S; Department 
of K ucat ion c(wi 'I ^ rk with the ?I»S. Department of Defense to 
identify those areas likely to experience major increases in 
d on and for skilled workers as a result of defense contracts. 
Work has already been done to develop inettsods for identifying 
such treas (Matlahd 1983)* 

When a state is ihfaxsaed that a targe contract has been 
awarded, the state vocational education agency could facilitate 
planning to respond to projected skill needs. The state, through 
its State Occupat ional In fb rnat ion Cdordinat ion Committee (SO ICC) 
should be able to identify occupational staff ihg patterns in the 
industries and labor riarket areas that will be affected arid coca- 
pare these to projections of tfse supply of workers in these occu- 
pat ions* 

If serious shortages are apparent, the state agency could 
contact locals institutions arvl alert them to these potential 
shortages. The local _ institutions could then check the_state_ 
projections against their own planning data arid* if needed, plan 
proqraiis to meet anticipated shortages. The state agency could 
play a coordinating role to prevent duplication of effort.* 



K esponding to Technological Change 

In ah tige of rapid technological change « It may seen, sur- 
prising to find this topic the last to be addressed. It is true 
that wo are 1 tving through a period of rapid change stimulated 
primarily by international economic competition and the appli- 
cation of _ nicn>electrohics to a wide variety of industrial and 
c<litrierr i al processes. These dwelopmehts will undoubtedly have a 
r.ir-rcachinq impact oh how the economy is organized to provide 
gr>o 1r» .irv! services, as well as oh the skills heeded in the v^rk 
forces; Tn the next throe to fiv& yeare^ however, the best 
evidence this project could risa sable suggests that the impact 
will bo evolutionary, not revolutionary. 

Project stnff examined two to ch no logical areas in deptht 
i it'M'Mt ^1 iwi hti fart ufihg and office aijtonat ion. In theae_afe*s, 
t;it icip.-.ted hef^l does ?_iot currently justify program development 
speci Fie ally for robotics. The broader area of automated manu- 
facturing has greater potential need, and industry representa- 
tive:; suggest that curricula be developed for training in flex- 
ible automation technology. The justification for such a 



•Respond incj to Pefensis Industrial flaae Training Needs by Starr 
(ioq.fj discusses thosft and relate*! procedures in much more 
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furriculun is discussed in * ^oanion report; Robotics and 
Office Automation; implications for Vocationa l Education 
f Prase r, Uhqer, and Lewis 1984 fl 

Other evidence indicates Tcey^oard slcills will continue to be 
critical in the automated office for the next three to five 
years- If workers have adequate keyboard skills {i.e.* approx- 
imately fifty words per minute vitft fewer than two errors per 
nuqe). employers are willing to ttain them in the operation ^ 
specific machines. Developing an understanding of the logic ot 
word processing should be an objective of all instruction in 
typing. Identification and dissemination of an exemplary in- 
structional module to teach this logic should be a national 
priority. 

Electronics in the trades . The metalworking, automotive, 
an<3 appliance repair trades have already felt the effects of 
electronics technology. In the hear future, knowlerlge of elec- 
tronics vail be needed in most of the building trades. Workers 
in these occu oat ions need not be electronics technicians, nut 
they do need to understand basic principles and be able to use 
computer-assisted design equipment. Research is needed to^ 
determine whether the changes in the occupational areas being 
affected by electronics are of sufficient magnitude to warrant 
the development of instructional modules in electronics for the 
separate trades. 

Concluding Remarks 

Those who came to this report expecting it to chart a brave 
new direction for vocational education may be disappointed, -me 
suggestions provided to help vocational educators ^^re for^the 
molt likely future are, to a large degree, ^••tat«Mg^of J*^- 
elucational practices-practices . tiat are more °^g^ m \ n tfmn 
observed. For example* all new teachers are taught of ten in 
large lecture halls? that they should individualize J^truet ion. 
Wist les and record-keeping have, however, been forr«id|b I e bar- 
riers. The diffusion of personal computers thr « u ^°^^" c ^ u ° n 
should help to overcome many of the obstacles to . y*tsbU?h true 
individualized instruction. Differentiate.! functions for voca- 
tional education at the secondary and' postseebndary levels^ woul«j 
be a TOro fundamental change, but once again congruent with what 
many have long advocated. 



The next few years will place many demands upon vocational 
education. It will be called upon to conduct traditional entry- 
level instruction, to help ensure that students Km tJMie com- 
munication and computational skills, to play an expanded role in 
training the disadvantaged, and to "train and upgrade mor^ adult 
workers than ever before. At the same time, it will be called 
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uion once aqain to justify its claim as a legitimate canpdnerit of 
secondary od nation. The challenges are many ami many prbqram 
adjustments will Ke needed • Nevertheless, the broad support that 
vocational education receives from students < parents i Jraplbyers* 
scfibdl board numbers* and legislators indicates it has served a 
wide variety of heeds in the past and that it can continue to do 
so in the future* 
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constructing tub mooel op the 
influences on vocational education 



Background 

The model of the erivironrierit within which vocational educa- 
tion operates ^6 built upon previous research completed at the 
National Center and synthesized other information deemed relevant 
to understanding the context of vocational education. 

previous res^archincluded a report generated by the Insti- 
tute for tfve Future (1979) under contract with the National 
Center, ifiicfi identified yariabieswi thin the categories of demo- 
graphy ¥ fche labor force, the economy* societal expectations ^ and 

education tint i*era expected to affect vocational education. 

This r#frart contained forecasts of a number of triads that were 
judged to be ni^ri if icant _ for vocational ttmati&n* It also anal- 
yzed th# pol icy implications of tHS.se _ tr^^i In educational tn- 
vir6fmrt£ii an3 assessed the vu3 rter abili ty _of these policy deci- 
sions id tether changes i That report differs from the report 
presented Sere in that no m$5el or framewrk as to Bow these 
variables fit together was pt&B&nt&d . 

Lewis and Russell ( 1360) conducted a Delphi study of the 
probability and potential imps?*: of possible future events on 
vocational education. They also held a conference of selected 
participants to discuss major policy influences on vocational 
education and to develop three alternative futures: bes%i worst, 
and standard world scenarios i 

Ruff, Shylo, and Russell (1981) conducted a cross^ impact 
study that incorporated three expanded world scenarios* They 
identified significant trends* arid asked experts to identify 
possible policy decisions that could be made about these trends. 
The expert s then identified the probable interactions between the 
policy decision and the trends. 

Although these previous studies ar*? valuable in identifying 
the relevant trends for consideration, no systematic attempt wis 
r*ario to integrate these trends and relationships into, a model or 

conceptual ffamewrk. The model presented in figure 1-1 repre^ 

senfes the first attempt to identify the relevant relationships in 
the environment for vocational education- 



Procedures 

Building on previous research at the National Center, a 
draft model of the environment for vocational education was con- 
structed. It consisted of three major sections: economic and 
governmental in f 1 uences , technological in f ioenc^s* and demogra- 
phic/labor force influences^ ft Jbrief discussion of the contend- 
ing scenarios of the future proposed by ma jor^ writers in the 
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field was also prepared; These two Items were submitted to a 
panel of experts for review. The panelists were selected ori the 
basis of national prominence and peer nomination to represent a 
variety of perspectives, including polit ioal science; sociology, 
iwernment, vocational education, and scholarly specialization in 
futures research and research on technological change; 

Conversations were held with each panelist individually so 
that their critiques were not influenced by interaction among 
them. The panelists were asked to critique the discussion of the 
contending scenarios of future developments and the extent to 
which the elements in the model and^tSe relationships among them 
accurately reflect the environment for vocational education. The 
comments of each expert were summarized and the panelists were 
askel to review the summary for accuracy. Ail comments were then 
analyzed and a revision of the model prepared. The revised model 
appears as figure 1-1 * H the main body of this report. 

This model does not attempt to specify tlu? teathematical 
relationships between the components. To construct a mathema- 
tical model, well-confirmed, time- independent theorems about the 
nature of the relationships must be available. In vocational 
education, no such theorems exist. Thus, for this report infor- 
mation has been assembled about the elements of the model, and 
conclusions have been drawn using a judgmental ( subjective) in- 
tegration approach. "The pragmatic approach of timeliness [ takes J 
precedence over the intellectual desire for a more complete theo- 
retical understanding of all of the underlying factors" (llelmer 
1083. p. 103) . 

A Forecast is defined as "a statement about future events 
Which is based upon assumptions which are either explicit or able 
to be determined" (Sylvan and Thorson 1980, p. 267). The model 
serves as an explicit statement of the assumptions about the 
relationships in the vocational education that are the basis of 
the judgmental integration approach employed in this report. 
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PANELISTS 
Model of Influence on 
Vocational Education 



Specialists in Technology 



Dr. Robert Ayers 
Carnegie-Mellon University 
Pittsburgh* PA 



Socic 



nr. Robert Kaufman 
University of Texas at Austin 
Austin* TX 

I^liJ Lic a I _Sclehtists 

Dr. Jon Miller 

Northern Illinois University 

[fcKalb, TL 



Dr. Pred Rossini 

Georgia Institute of Technology 

Atlanta, GA 



Dr. Thornas Daynoht 
Temple University 
Ph il ade lph i a , PA 



Dr. Mazli Chbucfi 
Massachusetts Institute of 

Technology 
Cambridge, MA 



Futurists 

i 

Dr. Earl Joseph 

Pr ivate Consultant , 

St. Paul , MN 

Dr. Henry David 
FY ivate Consultant 
Washington, De 

Vocational Educators 

Pr. Gene Bottoms 
American Vbcatibhal 

association 
Arlington, VA 

Mr . Bernard Ferrer I 
City Colleges of Chicago 
Chicago, IL 



Dr. Warren Johnson 

San Diego State University 

San Diego, CA 



Dr . John Light 

Hocking Technical College 

Nfelsbnville, OH 
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Federal government 



Mr . Neai Rosenthal 
Occupational Outlook Division 
U.S. EfepartJTtent of Labor 
Washington, DC 

nr. Thomas Johns 

Office of Vocational arid 

Ad ui t &j oca t ion 
U.S. Department of Education 
Washington , DC 



Mr . Ttibmas Corwin 
Office of Planning and Budget 
U.S. Department of Education 
Vtetshington* DC 



DATA SOURCES 
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IICON OM I C - COVER NMK NT COMPONENTS 



National Goal s: 

• State of the Union 

• Budget of the tSiited State* 

Bus iness Cyc l e s : 

• Survey of Current^B usine s s 

I hternatio nal Economic Competition : 
Vti.S. Department of Commerce 

Current fcgiyeii of ^con^t<tJ^ctivity in tbg Nation : 
_ Business magazines; Business Jfeek ^ fortune 

• U.S. Department of Commerce index of leading indicators 

Perceptions of Public Education and Training ^^o ntribatio n to 

• Commission reports 

• U.S. Congress Testimony 

• Budget of the United States 

Public Funding of "ducatlon/Training : 

• Budget of the .United States 

m U.S. Office of Education reports 

• Other legislation 

Education: 

• lT.\s. Department of Edueatibh zej&ttn 

• National reports and commission reports 

Experie nces of Studen ts: 

~ Variational Longitudinal Study of the High School Class of 
1972 _ 

• National Longitudinal Surveys of Labor flarket Experience 

New Youth Cohort 

• High School and Beyond 

Vocational Education : 

• U.S. office of Education report 

• Project Baseline Htoiversity of Northern Arizona) 

• National Longitudinal Surveys of Labor Market Experience 

Youth Cohort 
m Vdcational Education Data^ System (VEDS) 

• National Longitudinal Survey Ybrcfch Cohort 
m High School and Beyond 
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TECHNOLOGY COMPONENTS* 



Commercial Feasibility* 

• Office of Technology Assessment, U.S. Congress 



• Trade journals 

• Predicasts forecasting abstract service 

• Trade associations 

D emand for New Skills 

• U.S. Department of Labor reports 

• Trade journals 



B i^spiaced- jtfbrkers ? 

~~ * Studies of specific <^ehnoloqies 

# Data on displacement due to international competition arid 

geographic shifts will be assembled dwitig second year of 
project 

Projections of Labor Force Needs : 

• U*Si Department of Labor 



DEMOGRAPHY- LABOR FORCE COMPONENTS 



Population estimates, U.S. Bureau of the Census 

Stud ents of Secondary/Postsecondary Age : _ 

• Projections of the population* U.S. Bureau of the Census 

occupational Interests * Plans : 

~ • (Data not assembled * will be examined in second year of 
project) 

Labor Fox ce Parti t 



• U.S. Department of Labor 

Enrollments in Education and Training ; 

• U^S. Office of Edbcat ion 

• Job Training Partnership Act 



*Te ch hoi 05 i ca 1 innovation *nd technical feasibility are not being 
tracked because the in fluences of these componehts are too r«nbte 
and uncertain fot ; the planning of (education in the next three to 

five years i 
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TABLE C.l 



POPULATION DISTRIBUTION BY YEAR 
AND SELECTED ACE GROUPINGS 



TOR TOTAL POPULATION 

(Thousands) 



16-19 YEARS 
(Thousands) 



20-24 YEARS 
(Thousands ) 



i9 7t) 
1971 
1972 
1973 
1974 
1975 
1 9 7 k, 
1977 
1978 
1979 
1980 
1981 



1982 
1985 
1984 
198 "> 
1990 



205,052 
207,661 
209,89fi 
21 1,909 
213,854 
215,973 
218,035 
220,239 
222,385 
225,055 
227,658 
229,607 

231,997 
234,193 
236,411 
238,648 
249,731 



15,289 
15,687 
16,040 
16,446 
16,769 
17,016 
1. ,195 
17,275 
17,287 
17,242 
17,131 
16,679 

16,191 
15,612 
14,999 
14,652 
13,703 



17,202 
18,159 
18,153 
18,521 
18,975 
19,527 
19,986 
20,499 
20,946 
21,297 
21,605 
21,938 

21,920 
21.S52 
21,687 
21,282 
18,567 



SOURCES: *U.S.< Department of (ioa»rce (July 1982, p. 24) 

Nj.S. Department of Commerce (October 1982, p, 5) 

ihjg^ include individuals in the a rued forces who 



NOTE: The data in this tal 
.ire overseas. 
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table n.2 

POPULATION DISTRIBUTION RY YEAR * 
SELECTED AGE GROUP, AND SEX 



*a-1Q YFAftS 2C>>24 YEARS 



YEAR 



TOTAL „ - j=- Women total Men Women 

POPULATION Total Men women 

(Thousands) 



,fh 207.661 I,.,B 7 **» 7,730 jo' [si # . 0» 

19 72 209,896 16,040 8.135 7,904 18.153 

- ia AiS 8345 8 100 18,521 9,320 9,202 

1973 211,909 16.446 8.345 8.10 

r:= x.i it.7ri H S14 8.254 18,975 • 



, Q7S 17.016 8.640 8.377 19.527 — 

1975 215,973 7.U . . f 9.915 

197* 218,035 17,195 8,734 o.hovj . 

' 2 2 0 2 39 17,27 5 8.7 80 8.4 9 7 20.499 '10,332 W.M 

,07* ,22 585 17,287 8.789 «,500 20.946 10.557 10,3®9 

z ». - ?s ss 

i,KS "27 658 17.131 8,723 8.406 21.805 10.** 

,/,„ 8496 8.187 21.918 11.09, 

198, 229,807 16,679 »■•»» 

23U997 6 . 0 .« e ^ u ,„,„„ 

m 234.193 . 5.6.2 .9J8 .6 ,0.68. 

«* !* 2. 282 .0.8* .«,4.2 



,985 238,6*8 14.652 7.47, 7..8H - . 

If* 249.7U .3.703 6.999 6,703 »g7 9.437 



SiSIT "U.S. SjUrtSSSt of Cohere. (JWy ««; P- »» 



overseas* 



9 
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TABLE (M 



LABOR FORCK DISTRIBUTION 1ST YEAR AND 

select Ef> ace groupings 



YEAR TOTAL LABOR FORCE 16-19 TEARS 20-24 TEARS 

(Thousands) (Thousands) (Thousands) 



1970 82,771 7,249 10,597 

1971 84,382 7,470 11,331 

1972 87,034 8,054 12,130 

1973 8 9,429 8,507 1 2,846 

1974 91,949 8,871 13,314 

1975 93,775 0 8,870 13,750 

1976 96,158 9,05" 14,284 
I? 77 99,009 9,351 14,825 
15/8 102,251 9\652 15^70 

1979 104,962 9,658 15,769 

1980 106,940 9,378 15,922 

1981 108,670 8,988 16,099 

1982 109,672 9,233 15,981 

1983 111,552 9,005 16,024 
»984 113,301 8,723 16,021 
19*5 114,985 8,563 15,883 
1990 122,375 8,410 14,197 



SOURCES: a U.S. Departscnt of Labor ( 1982b „ p. 140) 

NOTE: These data are annual averages for the civilian labor force. 

bfJ.S. Department of Labor (1982a # p. 128) 
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TABLE C.4 

LABOR FORCE D ISTRIBUriON BY YEAR, 
SELECTED ACE (JROUPS, AND SEX 



16-19 YEARS 20-24 YEARS 

(Thousands) (Thousands) 



YEAR 


TOTAL 

LABOR FORCE 
^(Thousands) 

J 


Total 


Men 


Women 


Total 


Men 


Women 


— 1 

a 1970 


82>7l 


7,249 


4,008 


3,241 


. ),597 


5,717 


jr a ort 

*io80 


1971 


84,382 


7,470 


4, 172 


3^298 


11,331 


6,233 


5*098 


1972 


87*034 


8*054 


4*476 


3*578 


12* 130 


6*766 


5,364 


1973 


89*429 


8,507 


4,693 


3*814 


12,486 


7,183 


5,663 


1974 


91 ,949 


8,871 


4,861 


4,0 10 


13,314 


7,387 


5,926 


1975 


95,775 


8,870 


4,805 


4,065 


13*750 


7^565 


6,185 


1976 


96*158 


9*056 


4*886 


4*170 


14,284 


7,866 


6,418 


1977 


99,009 


9,351 


5,048 


4,303 


14,825 


8,109 


6,717 


1978 


102,251 


9,652 


5,149 


4,503 


15,370 


8s327 


7.043 


1979 


104,962 


9,638 


5*111 


4*527 


15*769 


8,535 


7,254 


1980 


106*940 


9,378 


4,999 


4,381 


15,922 


8,607 


7,315 


1981 


108,670 


8,988 


4,777 


4,211 


16i099 


8,648 


7*451 


b 1982 


109,672 


9,233 


4,809 


4,424 


15,981 


8,441 


7,540 


1983 


111,552 


9,005 


4,663 


4,342 


16,024 


8,400 


7,624 


1984 


113*301 


8*723 


4*491 


4*232 


16,021 


8,343 


7.678 


1985 


114*985 


8,563 


4,387 


4,176 


15,883 


8,205 


7,678 


1990 


122,375 


8,410 


4,216 


4,194 


14,197 


7,066 


7*131 



SOURCES: *U.S. Department of tabor ( 1982b t p. 140) 

80TE: These data Include the elvlllan labor force onlyi 

**J_;S; Department of Labor ( W82a t p. 128) 

NOTE: These data Include the civilian labor force only, middle 
growth projections. 
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TABLE C.5 



SIZE OP THE U.S. LABOR FORCE BY AGE AND SEX. 1950-2000 



MEN BY ACE CROUPS (IN MILLIONS J 



YEAR 14-15 15-17 18-24 25-34 35-44 45-54 55-64 65 & over 



1950 


.6 


1.1 


7.0 


11. b 


10.0 


8.2 


5.8 


2.5 


I960 


.6 


t.V 


6.9 


10.9 


11.3 


9.6 


6.4 


2*3 


1970 


.9 


1.8 


9;9 


12.0 


10;8 


10.5 


?il 


2.1 


1977 


.9 


2.1 


11.7 


1.1; 7 


10.3 


10.4 


6.8 


1.8 


1980 


.8 


2.0 


11.9 


17.1 


12.0 


10.2 


7.7 


1.8 


1990 


.7 


1.8 


9.7 


19.3 


17.0 


Hit 


7.3 


1.6 


2000 


.8 


2.4 


9.6 


16.1 


19.1 


15.3 


7.9 


1.2 



WOMEN BY ACE GROUPS (IN MILLIONS) 



YEAR 14^15 16-17 18-24 25-34 35^44 45-54 55-64 65 & over 



1950 


.3 


.6 


1.8 


4.1 


4e2 


i.3 


1.8 


.6 


1960 


.3 


.8 


3.8 


4.1 


5.3 


5.3 


3.0 


.9 


1970 


it 


1.3 


6;8 


5.7 


6.0 


6.5 


4.2 


i.i 


1977 


.7 


1.7 


8.8 


9.2 


6.8 


6.7 


4.3 


1.1 


1980 


.6 


1.7 


9.3 


9.6 


7.4 


7.1 


5.2 


1.3 


1990 


.5 


1.7 


8.3 


12.7 


1 1.7 


8.8 


6.2 


Is* 


2000 


.6 


2.5 


9.2 


12.2 


15.0 


84*6 


8.0 


1.4 



SOURCE: Anderson (1978, p. 802). 



TABLE C.6 

fcAfioR FORCE PART tClPATlOR RATES BY SEX 
(PARTICIPATION AS A PERCENT OF ALL PERSONS OVER 16) 





YEAR 


MEN 


UOriEN 




1970 


79.71 


43.31 




1975 


77.91 


46. 3Z 




1980 


77. At 


51. 5Z 


b 


1985 


77.7Z 


56.5Z 




1990 


77 . %% 


59.6Z 




1995 


7 b. SI 


61.2Z 



SOURCES: *V.S. Department of Commerce ( 1983a » p. VI) 

*U.S. Department of Labor ( 1982a * p* 128) 
W3TE: HMM data Include the c tvt Han labor 
force only* iiiHdle growth projections 
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TABLE C.7 

LABfiR FORCE DiST RiBtfTtON BY YEAR AND SEX 



YEAR TOTAL LABOR FORCE* 
(Thousands) 



PERCENT MEN 



PERCENT WOMEN 



1970 

1971 

1972 

1971 

1974 

1975 

1975 

1977 

1978 

1979 

1980 

f 981 

1982 

1985 d 
1990 



82,7/1 b 
84,382 b 
F,",t:i4 b 
91 ,7 j6 
94,179 
95,955 

98,302 
101,142 
104,36.8 
107,050 
109,042 

.10,812 
1 12,364 C 

114,98; 
122,375 



62.0 b 

?;2.fj 6 

51.5 b 

62.0 

61.5 

60.9 

60.2 

59.7 

59.0 

58.5 

5«. 1 

57.7 

57.2 



53.8 



38,0 b 

38.0 b 

38*5 b 

38.0 

38.5 

39.1 

39*8 

40i3 

41.0 

42.^ 

4h9 

42.3 

42.8 

44.6 
46. 1 



SOURCES: *U.S. Department of CforaraerGe (1983a # »>. 376) 

NOTE: These data Include individual In the armed forces. 

bll. S. Department of Labor (1982tt, p. 140) 
NOT h . These d.-ta Include annuftl Average* for tht civilian 
labor force, sixteen yearn and over. 



c NOTK: Theac di ta are seasonally adjusted figures, 
^0* S- Department of Labor (1982a, pi 128) 
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TA»!?J C.8 

IAEDR F3RCE 0 ISTR1 BOT iO« BY - YEAR, RACE, AND SEX 

{AC,£ 16+) 



WHITE _ 
(Thousatvis) 



BLACK AND (YTHVM 
(Thcxirands) 



YEAR 



TOTAL 

LABIRFORCE 
(Thousands) 



Total 



Kfrt 



OUKCKS 



Total 



Men 



1970 


62,771 


73,556 


46,035 


27 1 521 


9,218 


5, 194 




I ^ » i 


QJ. _ «I01 
OH 9 -5 


74 963 


46,904 


28 ,060 


9,418 


5,276 


4,142 


i a 7H 
1 ^ /.: 


o / | u ,>** 


77 27S 


48, 1 18 


29,157 


9,76i 


5,437 


4,323 








48^920 


30,231 


10.281) 


5,705 


4,575 








49 ,843 


31,437 


10,64ft 


5,895 


4,772 




93*775 


32,831 


50^24 


1,2,598 


10,9-i2 


5.976 


4,967 


1976 


96,158 


84,767 


5s jm 


r, , 735 


U,39i 


6,Ut 


5,250 


1977 


99,009 


87,144 


52^033 


35; 108 


is i ,3- 




5,505 


1978 


102,251 


82,634 


52,955 


3f« 579 


12 s -' 


o,6fc'.' 


5,951 


1979 


104,962 




53 ,856 


.P,06.7 


13,038 


6,870 


6,168 


1.980 


106,940 


93,600 


54, 4/3 


39,* 2/7 


r,:£>o 


6.980 


6,359 


1981 


li)8,670 


95,(^2 


54,895 


40.1V7 


13.6I8 


7.079 


6,539 


19 82 


109,672 




54,9lfe 


V ,215 


13,541 


6,932 


'6,609 


1983 


11 1,552 


97,025 


55,409 


'4 2,21>> 


13,927 


7.085 


6,84? 


1984 


in,3«i 


98,995 


55,838 


43,157 


14,306 


7,234 


7,072 


1985 


114,985 


100,316 


56,228 


44,088 


14,669 


7,472 


7,297 


1991) 


122,375 


105,867 


57,800 


48,06? 


16,508 


8^080 


8,428 



i Sfl>f8l.T£r?ii?fSI^i2S2! foV the civilian liffiir force 

sixteen $**rn and over* 

%hA^i^ifMWi^i^d 2 U m clvill.n labor fr.rce only, 
middle growth project Sb'«. 
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TABfcB Ci9 



LABOR FORCE PARTICIPATION BY MINORITIES, SY SEX 
tZIA'm AND OTHER; 

YEAR MEN WOfEN 

a 195 0 7t>, 52 49.52 

1975 71.9* 49.47. 

1980 71, 5Z 55*6% 

b 1985 7l„97, 58 i2 

1990 .1.52 61. U 

1995 7 i . 32 ei.55 

SOURCES: a Depart Sent of frsiRfc-rce (t98ia, p. 377) 

b U.S. Department of Ubor < 1982a, p. 129) 
I'OTR* These d.it* Include Individuals vu the civilian 
tabor force erdy, middle growth projections. 



TABfcE €i.lQ 



JHITE 



1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 



EDUCATIONAL ATTAINMENT OF CIV MAS LABOR FORCE, 
BY RACK, YEAR; AW SEX 



PERCE SsT MEN 
High School 1-3 Years 
Graduate Post Secondary 



35.8 1 

3fe.4 

3t.7 

36.4 

26.5 

36.8 

36.3 

36.4 

36.4 

36.8 



14.1 i 

14.5 

14.4 

iSvi 

15*9 
16.5 
16.7 
17.2 
17.7 



PERCENT WOKKN 
!!lgh School 1-3 Years 
Graduate Post Secondary 



47.1 
46.6 

4 5.9 
46.4 
45.2 
«5.8 
45.4 
4S.6 
45.7 
45.6 



13.6 2 

14.4 

13.6 

14.6 

15.5 

15.6 

IS.3 

lm.6 

17.3, 

!7,8 



B";ACK 
& 

OTHER 



1970 
1971 
1972 
197 i 
1974 
1975 
'97© 
1977 

a*? 78 

1979 



:H.3 % 
29.2 
29.2 
Yu t 

il.5 

3L? 

32--? 
36. 5 



8.0 
9.0 
8.6 
9.9 
10.8 
11,7 
12.0 

»%* 

14.5 
l3;8 



34.' 
37.1 
36.4 
36.8 
37*4 
38.3 
38.8 
38. > 
38.6 
38\ ' 



10.3 
10. 1 
10.3 
12.4 
13.6 
13.2 
13.7 
13.5 
15.2 
17.4 



I'AN 10 



1970 
19*1 
1972 
1973 
1974 

1975 
1976 
1977 
1978 
1979 



NA 
NA 
NA 
NA 

25.2 
2 7.1 

26*4 
26.4 
27.1 



NA 

m 

NA 
NA 

10*6 % 

11.0 

10.7 

12.5 

13.0 

12.9 



m 

NA 
t*A 

m 

33.3 
34.0 
37*0 
34.3 
34.7 
37.4 



at 

NA 

NA 
10.8 
11.8 
11.6 
13.5 
13.5 
12.9 



SWiRCE: U.S. Department of Labor (1980, p. 136) 
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table c. 1 1 

total secondary wcatlonal location enrollment 
as a percentage of total secondary enrollment 



TOTAL SECONDARY 
YEAR ENROLLMENT 
(Millions) 



TOTAL SECONDARY VOCATIONAL 
EDUCATION ENROLLMENT 
(Millibar.) 



2 OF TOTAL SECONDARY 
ENROLLMENT 



1970 * 
1971 

197:* 

19 74 
1 97*i 
1976 
1977 
1978 
1979 

1980 b 

1981 

1982 



19.7 
19.7 

IS. 7 
20,7 
20.0 
20.5 
20.3 
20.0 
18.9 
19.1 c 

1«L1 
1 7.6 
17,3 



5.1 

6.5 

7.2 

7.3 

8.4 

9.4 

8.8 

9.6 
I'D. 2 
5G.1 a 

10.5 * 
NA 
NA 



26% 
33? 
361 
3SX 
422 
462 
432 
462 
542 
532 

582 
NA 

n;» 



1985 f 
I9<30 



16.8 
15.6 



NA 



SOURCES: n II.S. Department of Education '1980, p. 20) 

*>l£.S. Department of Education ( 1983b, p. 28) 
NOTE: These data reflect actual enrol taient*; 

c ViSi Department of Education (19835, p* 28 J 

SOTE: jY.ftsp data reflect projected enrollment!. 

HiSi topartient of Evocation (1983ci p. 6) 

«3J.S. 'Vpartnent of Education ( 1983d, p. 5) 



NA 
NA 
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JABLZ C. 12 

ENROLLMENT IH VOGAf 10RAL EDUCATION, BY lrV*;L 



ALL OTHER PERCENT OF 
£gfS§ OF TOTAL 

®)ij f CATI«5W ED IK AT 10 H 



1970 


8, ' 93,960 


5,114,451 


58% 


3,&7g/509 


42Z 


1971 


16,495,411 


6,494,641 


62% 


4,000,770 


381 


1972 


11,602,144 


7,231,648 


52% 


4, J70,49fe 


387. 


1973 


12,072,4 45 


7,35,962 


felt 


4,718^83 


39Z 


1974 


13,555,^39 


8,433,750 


(621 


5, 121^889 


38* 


1975 


15,340,426 


9,426, <76 


611 


5,914,050 


19 Z 


1976 


I5,iri f 322 


8,860,947 


59* 


6,272.375 


4P, 


1977 


16,134.97? 


32,8^6 


59? 


6,572,14* 


41* 


1978 


16,704.^20 


10,236,11? 


Gj% 


6.468,809 


39Z 


1979 


16,725,111 * 


10,095,884 *> 


6(B 


ft, 629, 227 *> 


4ffi 


1980 


16,861,828 c 


10,466,231 c 


62? 


6,395^597 « 


38Z 


SOURCES : 


*U.S. Office ai 


Education { 1597*. 


P. 4) 








fctJ.S. Deportment 


of Education (1981c, p. 6) 








CU.S. Department 


of Education £ i 


?83d, p. 5) 







TOTAL TOTAL SECONDARY PERCENT OF 

VOCATIONAL VOCATIONAL TOTAL 

EDUCATION EOLATION VOCATIONAL 

YEAR ENROLLMENT* ENROLLMENT* EnuCATlON 



HO 



drx 




TAfflLK C. 11 

m,&, ss&fo&R? socatiosal spucattion ahd occupationally 

SPKeiftC ENROLLMENT BY YEAR (SECONDARY) 



TOTAL SECONDARY VOCATIONAL OCCUPATIONALLY SPECIFIC 
YEAR 3 EDUCATION ENROLLMENT *» ENROLLMENT 



1970 


5 g 114 f 45l 


Iff A 

ha 


1971 


6,494,641 


NA 


1972 


- 7,231,648 


NA 


1973 


7,353,962 


NA 


1974 


8,433,750 


NA 


1975 


9,426,376 


NA 


1976 


8,860,947 


NA 


1977 


9,562,8-^6 


NA 


1978 


10,236,117 


3,039,407 c 


197* 


1 0,095,884 d 


2,926,260 * 


1980 


10,466,231 e 


2,857,759 « 



ERIC 



SOURCES: a N0TE: Yenr* 19*0-1978 are fiacat year*; 19*79 ia school y«*r 1979-80? 

^U.S. Office of Kducatlon (1979. p, 4) 

^Soliaday ami Wulfaberg (1981, p. 47) 
NOTE; f Heftf data ari> for grades eleven arid twelve only, 

d U*S._ Department of Education ( 1981c, p. 75) 

NOTE: Tficsr datn Include total secondary enroll«ntSi 

nUS* Department /if Education J 983d, p. 5, 75) 
NOTE: Thome da is Include total secondary enrollments. 

MOTE : oertifKitionii ty *portfj< enrollment figure* were not c-amplled iinftl I ^Ui 
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TABLE C.I4 

GROSS NATIONAL PRODUCT RELATED 
TO TOTAL EXPENDITURES FOR EDUCATION 



TOTAL EXPENDITURES 
GNP SCHOOL FOR EDUCATION AS A PERCENT 

YEAR (Millions) YEA* (Thousands) OF CNP 



1969 $ 935,541 1969-70 70,400,980 7.51 

19 71 1,063,436 1971-72 82,999,062 7.8* 

1973 1,306,554 1973-74 98>19>34 7.51 

197^ 1,528,833 1975-76 121 .603,554 1 8.0% 

1977 1,899,508 1977-78 140,357,563 7.42 

1979 2,413,900 1979-80 169.615,149 * 7.0Z 

1981 2,925,500 a 1981-82 199,800,000 b 6.8% 



SOUH«-£.: I), Si Department of Rducat^n (1982, *h 23) 
SOTE: *Fheae ar*s preliminary <tats. 

*>rh«?Be *ata arc estimates. 
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TABLE C.I5 

VOCATION, ■; m*CAT£ON EXPEKD LITRES (VEA), 
1ST ^ifiT.ij, SY TEAR (CURJtECT DOK1ARS) 





VOCATIONAL EDUCATION EXPENDITURES (Millions) 








Total 40 


Totail 


FED£ie&t AS 




Total 


Federal 


Federal yuocal 


PERCE HX OF TOTSfl* 


1970 •-» 


$i ,841. a 


$300.0 


$l,54i.fc 


16,32 


19 71 *» 


2.399.U 


393.*> 


2,003.0 


16.4% 


19 12 r 


2,660.7 


466.0 


2,194.7 


17. 5X 


it; j 


1,033.6 


482.4 


2,551.3 


16.01 


1974 


3,433.8 


468.2 


2,965,6 


13.6X 


t975 


4,037.2 


5J6.1 


3,50£*i 


13.3Z 


1976 


4,713.5 


543.2 


4,176.3 


11.5? 


1977 


4,962.5 


533.6 


4,42&.9 


10*7* 


197« 


5*673.5 


499. 1 


5,174,4 


8.7t 


1979 


6,65 7.2 


658.1 


5,999.0 


9.32 


1980 


6,914.0 


745.5 


6,168.6 


10. n 


1981 


7,513*5 


853.6 


6,659.9 


11.32 




•■>(>.! I.iday *nd Wulf ibefR (1981, p. 


135) 






kfhc National 


(Writer fbt Research 


In Vocational Education (1979, 




p. !54, 156 


, I57J 







Dcrwrtnunt of Education (1983a, p. 152) 
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TABLE S.1S 



vooaiofife ^o^r^t* exfewditwes (*ea), 

BY SOURCE, BT YEAS (OOHSTABT 1981 DOLLARS) 



1976 


$5,939.2 


$641.0 


1971 


4,6©5*5 


S02.2 


1972 


5,600.0 


980.8 


197* 


6,137.0 


975.8 


1974 


6,376-1 


869.4 


If 7 5 


6.750.7 


896.5 


1976 


2*359,3 


868.1 


1977 


7,325 2 


787.4 


1978 


7,8*5*5 


690.2 


1979 


M»5.4 


831.9 


1980 


7,715.3 


83 1*6 


1981 


7 > 515. 6 


853*6 



$3,292.5 
4,085.1 
4^619. 2 
5,161.2 
5^506.9 
5,654*2 
6,511*2 
6,555.8 
7,155.2 
7,585.4 
6,881,7 
6,659.9 



















TOTAL 


FEDERAL 


FISCAL 


TOTiAL 


TOTAL FEDERAL 


STATE/LOCAL 


AS PERCENT 


TEAR 


EZPEMDmomES 


EXPEND ITUKES 


EXPENDITURES 


OF TOTAL 




(Hllllaitiui) 


(HliUoas) 


(Nlllloos) 





16.5 
16.4 
17.} 
16.0 
13.6 
13.5 
11.5 
10.7 
8*8 
9*9 
10.8 
11.4 



SOUk^i U.S. Beptrtacnt off E4ue«tlon (1983s, p. I5i> 
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